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LOMDOH 
SAVILL AMD IDWAUM, PEINTEBB, CBAHXKM 8TBEET, 

oovmr AASinEir. 



LYON PLATFAIR, Ph. D^ C.B., F.R.S., &c. 
(With a Portrait.) 

This distinguished physicist is the second son of Dr. George Play- 
£ur, Inspector-General (^Hospitals in Bengal, and was born in Ben- 
gal in the May of 1819 ; was sent to Scotland when about four years 
of age, and educated at St. Andrew's, in Fi&shire. Here he remained 
nntu fifteen, and at that very early age took especial interest in 
chemistry as a recreative study. From St. Andrew^s, Mr. Lyon Play- 
&ir went to Glasgow in 1834, where he studied medicine, and was 
a pupil in chemistry of Mr. Thomas Graham, then professing at the 
Anderaonian University ; soon after, he was appointed one of Prof. 
Graham's assistants. His health filing, Mr. Play&ir was ordered to 
proceed to a warm climate, and he returned to India towards the enct- 
of 1835, where he entered a large mercantile house, with the arrange- 
ment that he was to become a partner. His health being re-esta- 
blished, he gave up his commercial prospects, and returned to England, 
where he found hisfriend, Graham, Proressor in the London University, 
and again became his assistant, and continued his medical studies at 
the University. Organic chemistry was at this time little cultivated in 
Ibgland, but was receiving much attention in Genuany; accordinelv 
Mr. Play fair went to Giessen in 1838, to prosecute the study of uiiB 
important branch of the science, under the funous Liebig, then de- 
voting himself specially to Agricultural Chemistry. Mr. Play&ir 
next translated into iSiglish, liebig's work on Agriculture, which 
was dedicated to the British Association ; he attended the meeting 
of that body at Glasgow, to explain the views therein developed. 
Siortly afterwards he accepted the management of the large calico 
print-works of Messrs. Thompson, of CJithero, at a very liberal 
salary. Having remained in this employment for two years, he re- 
moved, in 1843, to Manchester, as Professor to the Royal Institu- 
tion, and was at the same time appointed consulting chemist to the 
Royal Agricultural Society. 

At this period, he was on the point of entering upon the Professor- 
ship of Chemistry in the University of Toronto, for which Professor 
Faniday had been requested to make the nomination. He had not, 
however, accepted the office, when he was requested to meet a party 
of scientific agriculturists at Drayton Manor ; but, by the advice of Sir 
Robert Peel, Mr. Playfaiir declined the appointment at Toronto, and 
accepted a seat on the Commission then just constituted to examine 
into the sanitary condition of our large towns and populous districts. 
On this Commission, he remained two years, during which time, Mr. 
Playfedr's Reports on the state of the large manufacturing districts 
were characterized by great ability. At the close of the Commission, 
he was appointed by Sir Robert Peel, chemist to the Museum of Prac- 
tical Geology : he also served upon the Commissions to inquire into 
the cause of the Potato fiiihire in Ireland ; the Accidents in Coal 
Mines, &c. 

Dr. Play&ir next became associated with the Great Exhibition, at 
Ihe recommendation of Sir Robert Peel, who felt the ivw^mt^ ^^ 
having a person acquainted with manufactures to nSkA. ^'fe T£k»sv\jS»ft- 
tnrii^ dhftrJcts, and advise the manufacturtdTA »a ^ ^"^ ^ks«w^ 
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4 LTON FLATFAIR, FH. D., C B., F.B.S. 

articles they might send with most advantage to the siigge 
character of the Exhibition. One of his chief duties was to ei 
your, within the brief time at disposal, so to arrange with 
ducers, that there should be no blanks fotmd in any clai 
production ; but that every branch of industry should be i 
represented, not merely individually, but in its connexion 
other branches. With this view, an elaborate classification o 
various arts and manufactures comprised in the Exhibition 
made by him, and adopted as the basis of the arrangement o: 
goods in the Exhibition, and as forming the boundary-lines foi 
duties of the various juries. 

In connexion with the Exhibition, Dr. Playfair held the apj 
ment of Special Commissioner, in charge of the department of ju 
and for the great ability displayed by Dr. Play&ir in this offic 
the close of the Exhibition, he was made a Companion oj 
Bath, and honoured with an appointment in the estiablishmei 
His Royal Highness Prince Albert, as a mark of the Royal C 
man's high appreciation of Dr. Playfair's scientific services. S 
quently Dr. Playfair delivered some valuable illustrations oi 
benefits of the Exhibition ; he was one of the Lecturers appo 
for that purpose in connexion with the Society of Arts ; and 
not too much to add, that no physicist has better understood th( 
of the Exhibition, or more efficiently laboured to carry out its | 
objects. His able services at the Muscimi of Practical Geolog 
also worthy of the highest commendation. 

Dr. Playfeir married, in 1847, Margaret, second daught 
James Okes, Esq., of Riddings House, near Alfreton, Derb} 
whom he has a family. 
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EBIOSSON'S OALOBIC SHIP. 
(See the Vignette in title-page.) 

A LARGE vessel, to be propelled by Ericsson's Caloric Engines,* 

has been constructed at New York, and has made experiments in 

the harbour, prior to her sea- trip. The latest account (to the 14th 

Jan.) was, that the ship went a distance of 18 miles, with and 

against tide, in two hours and a half, she only working at half speed. 

Although the leading principles involved in the construction of 

this vessel have already been submitted to the public, it is desirable 

to give a more complete description of the plan, which we condense 

from a recent number of the New York Daily Times, 

Th& Sricnon^ takixig the name of her inventor, in appearance resembles a first- 
doss steam-vessel. Sne is owned br a company ot merchants in New York. 
The bnilders of her hall were Messrs. Ferrine, ratterson, and Stack, of Wiilifuns- 
horg. Her engines are the workmanship of Messrs. Hogg and Delamater, of 
Kew York. The register of the ship is 1903 tons ; her lengu is 260 feet, with 26 
feet 6 inches depth of hold, and 40 feet breadth of beam. Her paddle-wheels, 
which are similar to those of the Collins steamers, differing only m being some- 
what smaller, are 82 feet in diameter, with buckets of 10 feet Ginches. The decks 
are abundantly provided with life-boats. The peculiar conformation of the boilers 
has served to produce very essential modifications in the exterior as well as the 
interior of the vessel. Thus, on the upper deck, in place of the ordinary smoke- 
funnel, as in steam-ships, the calonc-ship presents four small tubes, only 30 
inches in diameter. The two corner chimneys are attached to the cylinders of 
the engine, and the remaining two protect the hold from the impure and heated 
air. "So impeding machinery serves to hinder free passage of^the upper deck 
lore, and aft. The four chimneys, each resting upon a pedestal, are formed, two 
of sheet-iron, and two of wood. Beside each pair of these pipes is a well, extend- 
ing to the bottom of the ship, through which a current of cold air is carried down 
to the flre-room. The mouths of these " wells" are carefrdly covered with tar- 
paulins, and the room occupied is hardly equal to a hatchway. Through the 
open space thus afforded, an additional advantage is given for the working of the 
force-pumps, the pipes of which are carried up through the entire length, pro- 



* The Caloric Engine was patented by Captain Ericsson in 1833, and was de- 
scribed by the Editor of the present volume, in the Arccma of Science ^ 1834, p. 12. 
In 1834, Eebruary 14, the subject of Captain Ericsson's Caloric Engine was mtro- 
dnoed at the Royal bistitution, and described by the aid of a working model and 
diai^ams ; when Dr. Faraday, in conclusion, stated a doubt as to the working of 
the engine —namely, ** that he could not see clearly how the difference of pressure 
stated oy the inventor to exist, could be maintained in the different parts of the 
apparatus." — Qee Arcana qf Science and Arty 1836, p. 36. Afidl description of 
the Caloric Engine appeared in the JIf ecAanict' Ma^azine^ vol. Iv., and was repub- 
lished in No. \b04t of that journal. An account of uie engine also appeared in the 
IftfdkMuet' Magazine about eighteen years since, in vol. xx. " Mr. Stirling, 
between thirty Mid forty years ago, in this country, coixttVNed. «xA Q».Tnsk^ \si\.Q 
execution this princmle of the expansion of heated aax." — Speech of lV.e A-menconk 
MmkUr ai JBirmitifflfam, Jan. 21, 1853. 
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jecting upon the opper deck in a manner ▼erj' conreuient for the seamen to work 
them to iree the ship from water. In the engine-room, the peculiarities of con- 
struotion of the vessel begin to appear. The compact form of the eofine leaves 
a free space on each side of the snip, from fore to aft» both above and below ; and 
the shaft which turns the paddle-wheels is concealed between decks. The dining- 
saloons are located aft of the engine, and the state-rooms lie below; easy access 
to them being obtained bv stairways. The appointments of the saloons, state- 
rooms, and other parts of the vessel intended for the accommodati<»i of passea- 
gers are perfect e»d somptoous. 

The leading peculiarity of the Caloric ship, it is well known, is in the appM- 
cation of heated air to the propulsion of the vessel. The engine consists of^two 
pairs of cylinders, connected in their action, but not placed side by side. Each 
pair is composed of two cylinders, of which the lower one is much the larger. 
The upper is termed *• the supply cylinder;" the lower the "working cylinder." 
The diameter of the working, or lower cylinders, is 108 inches ; oi the upper, 
137 inches each. The position of the cyUnders is exactly in the centre ofuke 
vessel. 

The operation of the engines is remarkably simple. A fim is kindled in the 
furnaces attached to the lower cylinders, the flames being removed to a distance 
of about five feet from the bottom of the cylinder. The air thus heated, seeks a 
vent which is readily found in a series of valves properly arranged for the purpose. 
The cylinders being each provided with a piston fitting closely within it, but so 
contrived that the pistons of both cylinders operate simultaneously, the vacuum 
created by the escape of the air from the worBng cylind^ causes the descent oi 
the lower piston ; this, of necessity, draws down with it the piston of the supply 
cylinder, and the work of the engine is thus fairly commenced. A series of 
valves, each two feet in diameter, is placed in the top of each suj^ly cylinder, 
and these valves instantly open at the descent o£ the pistoais; a current of cold 
air rushes in, which passes down, following the piston of the upper oyUnder, 
until it is stopped by uxe regenerator — the paramount eontrivance, invented by 
Captain Ericsson. He found, by experimmit, that the absorption and radiatiin 
of heat Scam metallic surfaces are nearly instantaneous, and that the enptaudve 
force of air when its volume is doubled by the applicatiMi of heat was at least 
equal to the power of steam; and the application of this principle ia the great 
feature of the Caloric ship. 

The regenerator is little more than a series of fine wire nettings of iron, jdaoed 
side by side, to the thickness of 12 to 20 inches. As the air passes through this 
mass of metallic surfiices, penetrating through the minute cells f<Hined in the 
interstices of the wires, it imbibes a greater volume of caloric, which increases 
in temperature as the current approaches nearer to the fire beneath. The moan- 
mum of heat absorbed by the air in this passage through the regenerator is 
460 degrees. The mMtimum necessary to be appBed teom. below is 30 degrees, 
making an aggregate of 480 degrees, at which point the volume of air whi^ has 
entered the engine is exactly doubled, and by the e]q[>ansive force sets in motioa 
the crank connecting the machinery, producing a revolution of the shalk, bj 
which the paddle-wheels are revolved, and the vessel is put in motion. The 
manner in which these various performances transpire is remarkable. As the 
air passing through the regenerator has performed its work in causing the revo- 
lution of tne CKUU, which rests upon ths piston of the working cylinder — it is 
made to re-enter the apparatus by the upward pressure of the now ascending 
piston. As it passes tmrough the regenerator, in exact reverse order, it loses 
the volume or heat which it had before acquired, and becomes cooler as it 
approaches the upper surface of the regenerator. It will thus be seen that the 
regenerator presents two different sunaces — one, or the upper, is the cooler, 
because most directly opposed to the current of cool air entering the cylinder 
from above; the other, warmed by the surfaces below, jMreserving a warm 
exterior; and by this contrary action the current of air, which is anemately 
drawn through or expelled from it, undergoes essential modifications of tempe- 
rature. A very small per-centage of the volume of atmospheric air thus 
employed is pemitted to go to waste. 

The Caloric principle involves no useless expenditure (^material. The mmpty 

oi fuel required to continue the operation of the engine is but a few pounds of 

anthracite coal. There are no boilers or large furnaces, and the danger from fire 

aaa never be so grea,t as to create af^rehension; while, as an additional means 

afaeouritj- againat accident, the entire floor of the enf^Qke-Tobm is paved with a 
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ODrramtod cMt«iron pavement, the plated <^ which are so eareftiUf joined together 
that the chance coals can neither penetrate to the woodwork, nor the water enter 
thnm^ the interstices left in the oed-plates, as is frequent!^ the case in steam- 
ships. A nnanber of adTanta^es are thus combined, not onlj in the engine power, 
iHit in eonnezion with its Tanone ai^urtenanoes. 

The construction of the furnaces, and the small amount of fuel required to feed 
them, cause a great savins in the stowage room of the Caloric ship, h^ which it 
mias largely in acoommooation for merohandise and fireight. The freightage of 
the ship will be about l^KK) tons. The freig^tit-deck, strongly secured from 
aooidenta, is roomj and deanly. It is pexfeoilT (dear from stem to stem, in con- 
sequenoe, mainly, of the small space occupied oy the machinery of the ship, and 
SKirds, besides the f^g^ting space proper, a considerable supply of store-rooms 
and recesses, alwars usSul for the stowage of precious artidea. The coal-hold is 
bdow the freight-deck, and is abundantly spadous to contain the entire mass of 
foA required for the outward and return voyages of the ship. It is, in fact, 
oontenuklated that the vessel win be able to carry her coals for the longest trips 
out ana back, even should the voyage be extended beyond the customary route 
of the American packet steaifiers. The advantages are secured of a saving 
of rocMii, security m>m spontaneous combustion, and a greater degree of deanh- 
oeesyfrom the use of the anthradte than by the emf^yment of bituminous coals. 



INDOBTRIAL EXHTBITIOKS. 

Thb example of the great Exhibition of 1851 in London has been 
nobly ibUowed in the two principal towns of Ireland, in New York, 
and in a few cities of the Continent. 

Gori. — ^Tliis Exhibition was opened on June 10. The structure in 
wMdi the Exhibition was held was partly new — ^the site, the Corn 
Market on Albert Quay. The Com Exchange proper formed one 
end or nave of the structure ; the other nave, the principal show- 
room in the building — and called the Hall of the Fine Arts — was a 
half-barrel of wood, very much like the hull of a huge ship, turned 
upside down. Wings were added — also of a temporary character — 
fior the more useful articles. Light was admitted by a strip of glass 
along the roof, as in some railway stations in England. An eye 
fioniliar with the graceful outlines and material brilliancy of the 
Crystal Palace in Hyde Park, wandered with some impatience about 
an interior so dcToid of beauty and originality. The walls were 
covered with crimson doth, and this in its turn was almost covered 
with paintings, worsted wotk, and engravings. Works were sedulously 
collected from Irish artists of eminence, whether settled in London 
or elwwhere. Thus, we had once more Macdowall's ' Eve and 
Psyche,' and Foley's two large figures — the 'Youth at a Fountain,' 
and the 'Wanderer' — ^in the hall. Madise's 'Spirit of Justice,' a 
freeco of which he has executed for the House of Lord^, was con- 
spicuously placed, as it ought to be, in such a collection. 

The real interest of the Exhibition centred in the industrial pro- 
ducts. To the excellence displayed by the weaver and the lace- 
maker, we cannot award our praises too warmly. The poplins of 
Irish manufiicture — the laces d Limerick and Bel&«t — are already 
fiimons wherever fineness of tissue and delicacy of finish are appre- 
ciated, — ^and their reputation must be increased by the many exqui- 
site spedmens here &own. In this direction the Irish E^bition 
will probably do a great service to native industry. (JSx(iraAU,d <iml 
abridged /rom the AtAeneeum,) — The fc^owing is Sb "morft ^eXK^«\ ^<bp 
BcripUan of the building: — 
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The principal, or fine arts court, was 177 feet long, and the dome 
was 53 feet span and 50 feet in height. The roof was supported by 16 
semicircular laminated ribs, resting on cast-iron pillars. The end ci 
the hall was semicircular. Six purlins ran the full length of tiie 
building. Between the main ribs, and abutting on the purlins, were 
intermediate smaller ribs, which carried the sheeting. An unbroken 
line of roof-light, 14 feet wide, glazed with 21-ounce glass, running 
the entire length, surmounted the whole. On either side of the hall 
were two galleries, each 150 feet long by 30 feet wide. It was ap- 
proached from the northern hall by a vaulted arch 40 feet high and 
18 feet wide, supported on ornamental pilasters, with figures on pe- 
destals at either side. There were also two squares of sheds, each 
110 feet by 85. These were for the reception of raw materials, ma- 
chinery, carriages, and heavy goods. A steam-engine to keep the 
machinery in motion adjoined this building. The whole available 
space of the exhibition buildings presented a superficial area of 
42,525 feet. 

Dublin. — ^The first prize for the design of a building for this Exhi- 
bition of 1853 has been awarded to Mr. John Benson, county sur- 
veyor, of Cork ; the s3cond prize to Messrs. Deane and Woodward, 
of Cork ; and the third prize to Mr. Turner, of Hammersmith Works, 
Dublin. Mr. Benson, in conjunction with Sir Thomas Deane, was 
the architect for the building of the Cork Exhibition. The following 
are particulars of Mr. Benson's adopted design. It presents a front 
to Merrion-square of 300 feet : the centre feature of the elevation 
consists of a semicircular projection, which forms the eastern i^ i*mi- 
nation of the central hall. This will be an apartment of 425 feet in 
length and 100 feet in height, covered by a semicircular roof upon 
trellis ribs, in one span of ] 00 feet. On each side of the centre hall, 
and running parallel to it for the same length, are two halls 50 feet 
wide, with vaulted roofs, similar to that which covers the main nave 
or hall of the building. The height from the floor to the roof of 
each of these halls will be 65 feet. They are approached through 
passages from the centre halL In addition to these three halls are 
four compartments of 25 feet wide, running the whole length of the 
building ; two are placed between the centre hall and the side halls, 
and two on each side of the latter ; divided into sections of 25 feet 
square, forming convenient divisions for the purposes of classifica- 
tion. Over these compartments are spacious galleries, also running 
the length of the building, which will not only afford increased space 
for exhibition, but be a promenade from whence the effect of the 
three halls wiU be seen to great advantage. The ceiling of the halls 
being divided into panels formed by the trellis ribs, and the other 
constructive parts of the building, will provide opportunity for deco- 
ration. Light is admitted from the top. The construction of the 
building is marked on the elevation, and forms, in fact, the orna- 
mental character of the design. There are also external gidleries, 
which will be useful in providing access to the roof for repairs. The 
termination of each of the principal rooJGi to the east and west is 
aemr'spherical. There will be three entrances in the front facing 
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Merrion-sqnare, under a range of verandahs. The materials of the 
building will be iron, timber, and glass. The latter will only be 
wed for light, as before described. The parts of the roof at each 
fflde of the lights will be timber, covered with the waterproof doth 
manufactured by Messrs. Malcomson, of Portia w, county Waterford. 
The trellis girders which support the galleries will be of wrought 
iron, supported on cast-iron pillars. "Hie available area of ground 
floor will be 147,704 feet. Of wall space there will be 87,000 feet.— 
From the Builder. May 2, 1853, is the day named for the opening 
of this Exhibition. 

New York. — ^The BvMer also gives the following particulars of the 
edifice now in course of erection in Reservoir Square, from the plans 
of the successful competitors, Messrs. Oarstensen and Gildemiester, of 
New York. — '' The general idea of the edifice is a Greek cross, sur- 
mounted by a dome at the intersection. Each diameter of the cross 
will be 365 feet 5 inches long. There will be three similar entrances 
•—one on the Sixth Avenue, one on the Fortieth, and one on Forty- 
second Street. Each entrance will be 47 feet wide, and that on the 
Sixth Avenue will be approached by a flight of eight steps. Each 
arm of the cross is on the ground-plan 149 feet broad. This is divided 
into a central nave and two aisles, one on each side ; the nave 41 feet 
wide ; each aisle 54 feet wide. On each front is a large semicircular 
£udight, 41 feet broad and 21 feet high, answering to the arch of the 
nave. The central portion, or nave, is carried up to the height of 67 
feet, and the semicircular arch by which it is spanned is 41 feet broad. 
There are thus, in effect, two arched naves, crossing each other at 
right angles 41 feet broad, 67 feet high to the crown of the arch, and 
365 feet long ; and on each side of these naves is an aisle, 54 feet 
broad and 45 feet high. The exterior of the ridgeway of the nave is 
71 feet. The centn^ dome is 100 feet in diameter — 68 feet inside 
from floor to spring of arch, and 118 feet to the crown ; and on the 
outside, with the lantern, 149 feet. The exterior angles of the build- 
ing are filled up with a sort of lean-to, 24 feet high, which gives the 
ground-plan an octagonal shape, each side or face being 149 feet 
wide. At each angle is an octagonal tower, 8 feet in diameter, and 
75 feet high. Each aisle is covered by a gallery of its own width, 
and 24 feet from the floor. The building contains on its ground 
floor, 111,000 square feet of space, and in its galleries, which are 54 
feet wide, 62,000 square feet more, making a total area of 173,000 
square feet for the purposes of exhibition. There are thus in the 
ground floor two acres and a half, or exactly two acres and 52 100 ; 
in the galleries, one acre and 44*100 ; total, within an inconsiderable 
fraction of four acres. There are on the ground floor 190 columns, 
21 feet above the floor, 8 inches diameter, cast hollow, of different 
thicknesses, from half an inch to one inch thick : on the gallery floor 
there are 122 columns." The opening is fixed for May 2, 1853. 

ProMce. — In Paris, a building is in progress, conceded to MM. 
Ardoin and Go. for 35 years, the State guaranteeing a minimum 
interest of 4 per cent, on a capital which is not to exceed 13,000,000 
francs. Before anj sum is set aside for intereat, tVi« QkXSioiMtAi TteiQ^^x^ 
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for the sinking fnnd is to be deducted. A snm of 50,000 francs kr 
deposited as guarantee for the proper execution of the works : — 
which are to be terminated in two years. The national exhibition 
of the fine arts and that of manufactures are to be held in the edifice 
at the periods fixed by the government. At all other times the State 
reserves to itself, for military or other /to, the free use of the build- 
ing on any two days in the week which it nuiy select. Should the 
government not require the building on the two days of the week, 
the company may profit by that fiict, on asking leave of the Minister 
of the Interior. During the other five days of the week, the compai^ 
having the building may employ it for private fitea or exhibitions. 
During the nationiU exhibitions the company may demand, on the 
days fixed by the government, an entrance fee, which is not to exceed 
8 francs, one day in the week being fixed at 50 cents. The govern- 
ment may at any period after the first ten years take possession of 
the building on condition of paying as an indemnity to the company 
the average of the last five years' receipts multipli^ by the number 
of years remaining to run to the end of the concession. A4 the 
ground belongs to the City of Paris, the company is to pay to it an 
annual rent of 1200 francs. 

Industrial Exhibitions have also been open upon various scales, in 
Bavaria, Berlin, Breslau, Copenhagen, Munster, JPiedmont, Plymoutii, 
Salisbury, and Sheffield. 

THE NEW CBY8TAL PALAOB. 

The Crystal Palace has been removed from Hyde Park, after 
having been purchased by a Joint Stock Company, for re-erection 
upon a beautiful site at Sydenham, adjacent to the London and 
Brighton Railway, where the first column of the New Palace was 
erected on August 5th. The following is the Company's plan now 
in progress of execution by Messrs. Fox and Henderson ; the Com- 
pany's advisers being Sir Joseph Paxton, Mr. Wild, Mr. Owen Jones, 
and Mr. Digby Wyatt. The building will scarcely present any of its 
original features. For the old central transept will be substituted 
one of greatly increased diameter and height, accompanied by two 
of the size of the original one, near the ends of the building ; and, 
finally, the adoption for the whole length of the nave of a circular or 
wagon-headed roof of the same height as those of the two smaller 
transepts, into which it will merge. Thus, the wish which during 
the Exhibition was so often expressed, that the transept roof had 
been carried out throughout the whole building, will be satisfied; 
while over all will tower a dome of immense proportions. The 
wooden transept ribs will be substituted by iron ribs of increased 
strength and more aerial appearance : and the strength of the glass 
will be throughout increased by nearly one half— from 16 ounces per 
foot to 21. As the galleries in the eusting building would seriously 
interfere with the growth of the plants with whidi so large a portion of 
the interior is to be filled, they will be kept back to the outnde walls, 
except at those points (as the comers of the transepts and nave) from 
fy/u'ch the moai sinking views can be oommanded oi \»bft c<yu/p-<i*oei£. 
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There will be also a narrow gallery on the third story, close under 
the springing of the arched roo&. 

The building will form a vast conservatory, in which by simple 
means the most differing climates will be obtained in various parts, 
and the characteristic vegetation of the different quarters of the world 
be fully represented. Among the foliage will be interspersed casts 
of the most noted groups and statues of the world. I'here will be 
several quadrangles devoted to the illustration of the successive 
periods of architecture and ornamental art, and of national manners; 
Thus, the illustrations of Indian life will be collected in a represent- 
ation of the court of an Indian palace, with reception-rooms, &c., 
and with its adjoining bazaar and shops. So also with the Chinese. 
The architectural series will extend from the Byzantine period to 
that of the Renaissance : — different courts or quadrangles being 
appropriated to, and filled with, specimens of the productions of the 
successive ages. Amongst these will be a court of the Alhambra, 
produced under the immediate care of Mr. Owen Jones, and a Pom- 
peian house by Mr. Wyatt. In one of the smaller transepts will be 
collected exact reproductions of the most wonderful of the remains of 
Egyptian art, and illustrations of Egyptian manners. Among these 
will be conspicuous the sitting figure of an Egyptian king, from Aboo 
Simbel, in Nubia, more than forty-five feet high, completely coloured 
after the original. In the basement below the present ground-floor 
will be reproduced one of the Large Egyptian tombs. 

With the series of architectural and ornamental casts will be com- 
bined all such illustrations of extinct or dormant processes of art 
as may be interesting as affording either illustrations of the past or 
hints for the future. Thus, in connexion with decorative Italian art 
will be introduced specimens of fresco, tempera, mosaic, &c., — in con- 
nexion with mediseval design, specimens of caligraphy, metal work- 
ing, mural decorations, embroidery, enamel, niello, &c. Large spaces 
will be left for the general purposes of exhibition ; in which it is 
intended to have geological illustrations, arranged not as mere col- 
lections, but so as to render it impossible not t-o comprehend the order, 
construction, and connexion, of the various strata and their contained 
fossils, the appearance of the country lying over each, &c. Also 
exhibitions of the great staple materials of the world, from their raw 
condition through all their various sts^es up to the most perfect manu- 
fectures, — involving the presence of machinery of the most complicated 
and interesting description in full work. 

The grrounds around the building — which are upwards of 250 acres 
— ^will be laid out as a park and pleasure-grounds, with fountains and 
other costly embellishments. The 2nd of May 1853, has been named 
fi>r the opening of this " Palace of the People." 



THE OBEAT BXHTBITIOir BUILDING. 

The following particulars, from the accounts of Messrs. Fox and 
Henderson, and appended to the First B«poTt oi tYke Cox{\xs^m<ciiv&\^ 
show the expendUure for the great building, xxndex t\ieN9bT\ow&\k»^^\ 
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Sundry Wases, &c., paid at Park £58,238 11 11 

Salaries and Expenses not included in Park Wages . 960 
Expended at Loudon Works, Birmingham, principally 

for Cast and Wrought Iron Work 22,103 10 6 

Ditto at Benfrew 990 10 6 

Cast Iron 21,399 4 9 

Wrought Iron 2,050 15 10 

Iron and Ironmongery 1,962 12 11 

Timber 31,550 13 10 

Sash Bars 3,494 9 1 

Doors 452 7 4 

Glass 13,174 9 9 

Brickwork 1,639 18 7 

Masonry 156 6 4 

York Curb 192 4 1 

Granite 658 6 8 

Paint, Oil, Brushes, Kettles, Stain, Yamish, &c. . . 5,049 15 10 

Covering Lead-flat 866 15 8 

Zinc Moulding, Lamps, &c. 309 2 6 

Gas-fittings 1,323 6 9 

Hire of Horses and Cartage 1,670 7 6 

Saw Mills and Expenses connected therewith . . . 673 8 

Coals tend Coke Ill 19 

CaUco 1,631 2 4 

Netting 24732 

Ladders 121 16 10 

Hire of Goths 341 19 

Rope 399 1 3 

Lime 265 18 3 

Gas 48 11 9 

Stationery 170 6 10 

Drawings and Litliographic Plans .... . . 824 7 5 

Watching 185 8 

Miscellaneous . 2,776 9 

£176,080 13 8 

A NEW IMPLEMENT OP DESTRUCTION. 

Mr. James Nasmtth, of the Patricroft foundry, the inventor of 
the all-powerful Steam-hammer that bears his name, has proposed a 
New Implement of Destruction which he has devised, and which he 
asserts ia capable at one blow of destroying in an instant the largest 
ship of an invading enemy. The title he proposes to give to this 
new instrument of destruction is '' James Nasmyth's Floating Mor- 
tar, or Short Range." 

The chief features in this proposed destructive agent are these : — 

1. A shell of great size, so constructed as to explode, per »e, the instant it is 
brought in contact with the side of the enemy^s ship. 

2. The means by which this great sheU is brought in contact with the enemy's 
ship consists in placing it in the chamber of a great Bray's mortar, which, as it 
were, forms the prow of our destructive vessel — ^the chamber of the mortar being 
six feet below water line, and the mortar being made so far part and parcel of 
the vessel, which would weigh about 600 tons ; the entire mass of our destructive 
vessel comes into play as a most effective means for absorbing all the reaction 
consequent on the discharge of the monster touch-and-go-off shell, so that the 
three or four men, who would be all that are required to attend to the navigation 
of our jQoating mortar, would not experience any sensible effect from the dis- 
charge of the shell. 

3. By reason of the peculiar barrel-like oonstmction of the vessel, on the prow 
of which tiie je^eat mortar is fixed, and the tfaickness of the timber on all sides, 

beiafffrom nme to ten feet, and that of poplar wood, not only would the interior, 
wAere the ateam-engine and crew are p^ed, be 'perfectly ixoAcemVAe to the 
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effect of either red hot or cold shot, bat by reason of the barrel-like form of the 
Tessel it would present in most positions, no surface favourable to shot taking 
effect ; and as uie means of propulsion would consist of a suitable compact steam- 
engine, of the most simple construction, and a screw propeller submerged some 
ten or twelve feet below water, both the crew and machinery would be quite out 
of harm's way. 

4. As respects the construction of the shell, it would be of the most simple 
character, being somewhat in the form of a huge thimble, or somewhat similar to 
the Minie rifle ball, containing a suitable charge of powder, and having a self- 
exploding cap at the breech end, and the shell so arranged in the chamber of the 
mortar as that the cruriiin^ action resulting on the protruding end of the shell 
being brought in contact with the hull of the enemy, the seli-exploding cap is 
thereby forced in contact with the breech of the mortar, and the shell instantly 
ej(plodea in contact with the side of the enemy, into which it tears its way, 
leaving a hole as wide as a church door. The result to the enemy I leave to 
imagination to picture. 

The instant before contact it would be well to reverse the engine, 
80 as to back off and leave the enemy to his well merited &te. 

The shell would be encased in a copper water-tight case, so that it 
might be placed in the chamber of the mortar, and remain there six 
feet under water line for years without injury of any kind, ready for 
action whenever it was wanted. 

Were our harbours provided with two or three of these floating 
mortars, which could be brought into action at any time with half an 
hour's notice, I am confident that no invading enemy would dare to 
insult our shores, as any attempt on his part to take up position and 
proceed to discharge troops would be followed with certain destruc- 
tion from the first tap of the prow of the Floating Mortar. 

A very few thousand pounds would test, in the most complete and 
satisfactory manner, the correctness and success of this proposed 
simple means of defending our coast from all invading enemies, and 
I trust some suitable means will be afforded, by a most full and com- 
plete demonstration of the efficiency of what I have proposed, for the 
protection and service of my country. I am yours most respectfully, 

James Nasmtth. 



OFFICIAL ACCOUNT OF THE FUNERAL CAR OP THE DUKE OF 

WELLINGTON. 

The Lord Chamberlain having requested the Superintendents ot 
the Department of Practical Art at Marlborough House, to suggest 
a suitable design for the Car, for the Funeral of the Duke of 
Wellington, on November 18, the following are the arrangements 
which were approved of by her Majesty. 

The leading idea adopted was to obtain soldier-like simplicity, 
with grandeur, solemnity, and reality. Whatever there was — coflSn, 
bier, trophies, and metal carriage, were all real, and everything in 
tiie nature of a sham had been eschewed. The dimensions were 
controlled by the height and width of Temple-bar, which will not 
admit anything much higher than 17 feet. The design of the Car, 
based upon the general idea suggested by the Superintendents, was 
given by the Art-Superintendent, Mr. Redgrave ; but its constructive 
and ornamental details were worked out and sui^QYViiteivd!^ \s<l 
f rofeaaor Semper ; whilst the details relating to t\ie 'W0N«^XLisiXm»& viA 
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heraldry were designed by Mr. OctAvius Hudson — both being Pro- 
fessors in the department. 

The Car, with its various equipments, consisted of four stages or 
compartments. 1. The coffin was the principal object on the Car ; 
at the summit uncovered, having simply the usual military accoutre- 
ments, cap, sword, &c., upon it. To shelter the coffin and. pall fi'om 
rain, a small canopy of rich tissue, formed of a pattern suggested by 
Indian embroidery, was supported by halberds. The tissue consisted 
of silver and silk, woven by Messrs. Keith, of Spitalfields; and at 
the comers of the halberds were hung chaplete of real laurel. 

2. The bier was covered with a black velvet pall, diapered alter- 
nately with the Duke's crest and Field- Marshal's bdtona across, 
worked in silver, and having rich silver lace fringe of laurel leaves, 
with the legend ** Blessed are the dead which die in the Lord." The 
frieze was embroidered under Mr. Hudson's direction, and worked 
partly by students of the Female School of Ornamental Art.' 

3. The platform of the Car is of an architectural treatment, gilt^ 
on which are inscribed the names of the Duke*8 victories. The con- 
struction and modelling were executed by Mr. Jackson, of Rathbone- 
place. In the centre, at the four sides, were militajy trophies of 
modem arms, helmets, guns, flags, and drums, being real implements 
fumished by the Board of Ordnance. 

The whole was placed on a carriage richly ornamented in bronze, 
about 20 feet long and 11 feet wide. Professor Semper directed this 
portion. The modelling was executed partly by Mr. Whittaker, a 
scholar, and Mr. Willes, a student of the department, and partly at 
Messrs. Jackson's establishment. The modelling of the Duke's arms 
was entrasted to Mr. Thomas. The castings were apportioned out 
as follows: — ^The wheels to Messrs. Tylers, of Warwick- lane; the 
comer figures of Fame, holding palms, to Messrs. Stuart and Smith, 
of Sheffield ; the panels of Fame to Messrs. Hoole, of Sheffield ; the 
lion's heads to Mr. Messenger, of Birmingham ; and ijfie spandrels, 
moulding, and Duke's arms to Mr. Robinson, of Pimlico. 

The Carriage, built by Messrs. Barker, was drawn by twelve horses, 
(with embroidered velvet housings, on which were the Duke's arms,) 
three abreast, led by Sergeants of the Horse Artillery. The superin- 
tendence of the whole was entrusted to Messrs. Banting. 

The Car will be deposited in the Arsenal at Woolwich ; and the 
superb pall in Chelsea Hospital. 

THB I^FARTMENT OF PRACTICAL ABT. 

Mb. Henbt Colb, the genefal superintendent of this new depart- 
ment of the Board of Trade, located at Marlborough House, has 
opened the session with an address on the fiicilities afforded by the 
Department to all classes of the community in obtaining Education 
in Art< The first portion of his lecture was directed to an explana- 
tion of the position which the Department occupied with reference to 
the public and the Government. The confidence of the former it 
eovght to oondliate, by laying aside everything like official reserve in 
Its management, by the adoption, as far aa pueaivble, of the aelf-sup- 
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porting principle ; and by ende&voiiring gradually to defray its ex- 
penses less and less from the Treasury of the country and more and 
more out of the pockets of the persons who came to receive instruc- 
tion. Its present dependence on Government aid he defended on the 
plea of necessity alone, considering that the ultimate success of Art 
£dncation must depend upon its being made to pay its own expenses. 
Mr. Cole gave an interesting rieumS of past experiences on this sub- 
ject, laying it down as the strongest deduction therefrom that, iti 
order to improve Manufactures, the earliest work was to elevate the 
Art Education of the wbde people. The Government, he said, had 
at length broadly affirmed the principle that an elementary know- 
ledge c^ form and colour should become part of the national educa- 
tion. The Department was therefore gradually carrying out a system 
by which it was hoped that all schools in the United Kingdom, even 
the most bumble, would be enabled to acquire this elementary know- 
ledge. He explained the steps that had already been taken by the 
preparation and distribution of examples and models, chiefly with 
eleemosynary institutions ; .and expressed his sanguine expecta- 
tion that it would not be long before the institutions for the 
education of the upper and middle dasses made the teaching 
of form and colour part of their course. From elementary 
instruction, as a part of general education, Mr. Cole anticipates^ 
the formation of distinct schools for carrying the practice of 
art still further; and these schools, thus naturally arising out of 
sense of their necessity and value, would, he hoped, be fre- 
quented by all classes, and gradually become connected with local 
museums and libraries. He then passed to the subject of advanced 
Bcho(dB for Technical Art Bducation, and to the special classes of that 
kind established at Mariborough-house. Mr. Cole described the steps 
which had been taken by the Department to form a library and mu- 
seum ; and concluded by stating that, as &r as practical on self-siip- 
porting principles, the Department would endeavour to encourage 
and assist, but not supersede, all local efforts to introduce educa- 
tion in the elements of form and colour into schools of all kinds ; to 
promote the establicdiment of special schools for the practice of ad- 
vanced studies ; to afford instruction in the specialties of manufac- 
ture, so far as they regulated the nature of the art to be applied ; 
and, lastly, to establish a central museum of arts and manufactures 
applicable to direct instruction. In all these various objects the 
principle would be to give assistance half-way, but no farther. — 
Timeg. 



CHEPSTOW BAILWAY BBIDGB. — PRAISING TRB TUBB. 

Thib singular Railway Bridge (described in the Year-hooh of Facts. 
1852, p. 89), was parl^ rais^ on April 12. The great tube, SOd 
feet in length, and 9 feet in diameter, and with the chains, weighing 
about 240 tons, was supported on a massive timber framework at 
each end resting upon iron rollers lying acroaa Sb xaJibN^i'^ \ %xA ^^-^^i^ 
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ful crabs were used for drawing and pushing the tube along the stage, 
which projected 160 feet into the river. At the end of the stage 
three pontoon s^ braced together, were lying in the river, and these 
received the east end of the tube, which was made fast to it ; and as 
the tube was projected forward the pontoons were moved across the 
river, and kept in their direct course by cables attached to strong 
moorings both up and down the river, worked by other crabs upon 
the pontoons. 

To raise it, three sets of chain Iffting tackle were employed ; the 
lower parts of these chains being of 3-inch iron, each tested to bear 
a weight of 80 tons without injury. Suspension rods at these points 
pass through the diameter of the tube. These chains extended from 
a timber framing at the top of the east pier, 180 feet above the 
railway level, and were worked by three double crabs of great power, 
worked by twelve men to each. • 



EFFECTS OF A FLOOD AT HOLMFIRTH. 

Mb. Prestwich has described to the Geological Society, the district 
between Manchester and Huddersfield, and the valley of the Holme 
and the Digley in particular, the upper part of which latter valley 
had been dammed up in 1844, to form the Bilbury Dam reservoir, 
which burst on Feb. 4, 1862, destroying great part of the village ot 
Holmfirth, and a great number of lives. Mr. Prestwich described 
the effects of the rush of water on the removal of the dibris of the 
embankment and of the surface of the valley. The weight of the 
materials swept away from the gap were estimated at from 40,000 to 
50,000 tons, which were scattered in gradually increasing quantity 
for a distance of half-a-mile. Near the embankment the valley 
is veiy narrow, and the action of the water on the slopes ot 
its sides, tore up the surface to a depth of from ten to twenty 
feet, and carried away large masses of rock to considerable 
distances. The bulk of the debris scattered over the valley, consisted 
mostly of angular fi*agments of rock, not exceeding one or two feet in 
diameter ; but amongst them a few large blocks occurred. Three 
blocks of various sizes, and weighing respectively from about five to 
eight tons, were transported a distance of half-a-mile ; and another, 
22 feet long, 6 feet broad, and 3^ feet thick, and not weighing much 
less than 20 tons, was carried down a third of a mile from the parent 
rock. After detailing many of the effects produced on buildings and 
trees standing in the way of the flood in different parts of the valley, 
the author observed that as the valley consists of open flats and nar- 
row passes, in these latter the force of the flood was most particularly 
felt, — the dihris being for the most part deposited in the more open 
q)ace succeeding each pass. At the passes, the waters, being again 
pent up, tore up fresh materials, and transported them to the next 
open space. This was repeated in gradually decreasing force, nearly 
aU the way to Huddersfield. 



} 
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THE WEIGHT THAT CAN BE TBUSTED ON A PILE. 
We find the following rule for calculating the Weight that can be 
safely trusted upon a Pile which is driven for the foundation of a 
heavy structure, by Major Saunders, in the Journal of the Franklin 
InstUuU. 

A simple empirical rule, derived from an extensive series of experi- 
ments in pile driving, made in establishing the foundation for Fort 
Delaware, will doubtless prove acceptable to such constructors and 
builders as may have to resort to the use of piles, without having an 
opportunity of making similar researches. I believe (says Major 
Sunders,) that fiill confidence may be placed in the correctness of 
this rule, but I am not at present prepared to offer a statement of 
the fibcts and theory upon which it is founded. 

Suppose a pile to be driven until it meets such an uniform resist- 
ance as is indicated by slight and nearly equal penetrations, for several 
successive blows of the ram ; and that this is done with a heavy ram 
(its weight at least exceeding that of the pile), made to fall from such 
a height that theforce of its blow will not be spent in merely over- 
coming the inertia of the pile, but at the same time not firom so great 
a height as to generate a force which would expend itself in crushing 
the fibres of the head of the pile. In such a case it will be found that 
the pile will safely bear, without danger of further subsidence, ''as 
many times the weight of the ram as the distance which the pile is sunk 
the last blow is contained in the distance which the ram &lis in making 
that blow, divided by eight." For example, let us take a practical 
case, in which the ram weighs one ton and &lls 6 feet, and in which 
the pile is sunk half an inch by the last blow ; then as half an inch is 
contained 144 times in 72 inches, the height the ram falls, if we divide 
144 by 8, the quotient obtained, 18, gives the number of tons which 
may be built witJi perfect safety, in the form of a wall, upon such a pile. 

THE DSCDCAL 8TSTEM INTRODUCED INTO THE WEIOHINa OF BULLION. 

The following notice has been issued at the Bank of England : — 
'' On and from Monday the 1st of November inst., the present mode 
of Weighing in the Bullion-oifice of the Bank of England, by ounces, 
pennyweights, and grains, shall be discontinued, and the only weight 
m use at that office will be of the denomination of the troy ounce, and 
its decimal parts." This is another approximation to the decimal 
Bystem of notation, the adoption of which will be the means of con- 
siderably simplifying our financial calculations, and towards which 
aU alterations in the denominations of our coinage, and in weights 
•ad measures generally, must necessarily tend. 

Professor iory, in a letter to Mr. Alderman Humphery, thus 
■peaks of the relative merits of the troy pound, and of the troy ounce, 
SB tlie easiest of weights to be adopted in a decimal scale : 

"Though I trust that this troy pound weight will be found, 
and will be carefully preserved, as likely to be in future a very 
vahiable antiquarian monument, yet I hope that the use of the troy 
pound wOl not be encouraged in the offices of the City of London, 
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It was established on abundant evidence before the standard com- 
missions that the troy pound was useless, the troy oimce alone being 
used in trade ; and for this reason, with others, the new standard 
weight of England will be an avoirdupois pound of 7,000 grains. It 
appears that new weights are now reqxiired for the City. I beg leave 
most strongly to urge on your attention the great advantage of 
adopting multiples of 10 ounces, 100 ounces, and 1,000 ounces. I 
heard very lately (as a matter which had occurred in my absence, 
and which I have not yet verified) that the Bank of England have 
adopted this decimal scale from the ounce." 

COOLING AIB BT MECHANICAL MEANS. 

A PAPEB has been read to the British Association entitled — " Re- 
marks on the Mechanical Process for Cooling Air in Tropical Climates 
proposed by Prof. C. Piazzi Smyth," by W. J. M. Rankine. The 
most improved form of the apparatus proposed by Prof. Smyth con- 
sists : — 1. Of a Compressing Pump, by which the air is to be forced 
into — 2. a Biefrigerator, consisting of a long tube, or a series of tubes, 
exposed to *a stream of water, in which the air will be deprived of 
the heat generated by the compression, and from which it will escape 
into — 3. an Expansion Cylinder, in which the air will at once be- 
come cooled by expansion to an extent nearly, but not quite, equal 
to that of the original heating by compression, and will propel a 
piston, i(y assist in working the compressing pump. The air will be 
delivered from this expansion cylinder into the building to be venti- 
lated. The principal resistance to be overcome in this improved 
machine will be the friction. The author gives formulse and rules for 
calculating the dimensions of the parts of this machine, and the power 
required to work it, supposing the friction to be known. It is diffi- 
cult to estimate the amount of friction beforehand : but supposing 
it to be a little greater in proportion than that of a Cornish pumping- 
engine, the author calculates that about 25,000 cubic feet of air per 
hour may be cooled down from 90° Fahr. to 60° by an engine of 
1 horse-power. Without the expansion cylinder, the amount of air 
so cooled would be only from 8,000 to 9,000 cubic feet pet hour by 
the same engine ; and it would not be so effectually done. This 
method of cooling air has lately been found to succeed very well in a 
mine in South Wales, even with very imperfect apparatus. 



COLD BT MECHANICAL MEANS. 

A PAPEB has been read to the British Association " On the Pro- 
duction of Cold by Mechanical Means," by Mr. W. S. Ward, to effect 
the same purposes named in the foregoing paper proposed by a dif- 
ferent method, and the substitution of the vapours of volatile liquids, 
— such as sulphuric ether in place of air. Mr. Ward believes the 
theoretical results will be the same, and some sources of loss 
diminished ; but although he doubts whether either form of i^pa- 
ratus will be economically efficient, he feels that interesting results 
will follow weU-conducted experiments on the subject. 
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WHIBLINa FLUIDS. 

A PAPER has been read to the British Association ** On some Pro- 
perties of Whirling Fluids, with their Application in improving the 
Action of Blowing Fans, Centrifugal Pumps, and certain kinds 
of Turbines," by James Thomson. He pointed out several curious 
and interesting properties possessed by masses of fluids revolving in 
the circumstances of one of the most ordinary kinds of whirlpools — 
that, namely, which is formed when water is supplied at the circum- 
ference of a widely-extended vessel, and is allowed to flow away by 
a central orifice in the bottom. He showed that a consideration of 
these properties led to the conclusion, that the efficiency of centri- 
fQgal pumps, of fans for causing blasts of air, and of turbines dis- 
charging the water at the circumference, may be greatly increased by 
the provision, outside of the wheel, of a space in which the water 
may continue to revolve, without any interruption, after it has left 
the wheel. He stated that he had reason to believe that the centri- 
fugal pump of Mr. Appold was so constructed as to take advantage 
of this principle; and added that, to this, its superiority over other 
centrifugal pumps appeared to him to be in a great degree due. He 
mentioned that an apparatus involving the same principle has been 
applied^ with good results, in turbines of great power constructed in 
America. 



FLAUE EXTINGUISHED BT STEAM. 

The power of Steam in Extinguishing Fire is well known to scientific 
men, though not so well known to the public as it ougbfc to be. In 
a late sitting of the Academy of Sciences, at Paris, in November last, 
it was stated that a fire, which had broken out amongst some very 
inflanunable materials in the spinning manufactory of M. Desurmont, 
at Seclire, in Belgium, and which had caught a quantity of wood- 
work, presenting a surface of eight yards square, was very soon ex- 
tii^ruished, sim|3y by turning on to it a small pipe, by which steam 
was escaping from a boiler. — Literary Oazette, No. 1870. 

NEW APPLICATION OP THE LEVER PRINCIPLB. 

A WOBKING model of Messrs. Faulkner and Mayne's patent pump- 
ing engine, which, by the application of balancing and counterbalanc- 
ing weights by leverage, is intended to supersede steam, is thus de- 
scribed in the Manchester Courier : — At one end of it, on a lever 
connected by a shaft with a pulley, the inventor places a 301b. weight 
at a distance of six-and-a-half inches from the fulcrum. On the 
opposite end another lever is connected with a pulley half the 
diameter of the former one, and on which there is placed, at six-and- 
a-half inches from the fulcrum, another 301b. weight. When these 
levers are put in motion, the one counterbalances the other, and the 
power required to move them is very small. Supported on two 
pillars from the centre of the machine, there is a sway beam, about 
six feet long, which is connected at one end with two pulleys by a 
chain; and, consequently, when the levers are moved^ the sway beam 

2 
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is set in motion, and by the application of about 2 lbs. ofmoying 
power, a weight of upwards of 100 lbs. placed at the other end of the 
beam is lifted up and down with ease. One man by this machine can 
do as much work as a three-horse engine. 

ECONOMY OP. BAILWATS. 

Mb. Bbaithwaite Poole, in a paper read to the Institution of 
Civil Engineers, states, the Railway passenger traffic now exceeds 
annually four times the population of Great Britain, and is conveyed at 
three times the speed and one third the fares formerly charged by 
the old stage ; or mail coaches whilst the cost of conveyance of mer- 
chandise, minerals, and agricultural produce has been reduced full 50 
per cent., as compared with the rates charged on canals and turnpike 
roads fifteen years ago. The ordinary Sires for passengers range 
from twopence three farthings to a halfpenny per mile ; and for mer- 
chandise, from one penny to sixpence per ton per mile. 

The author then proceeded to consider the economy which might 
be introduced into the working of railways, and divided the subject 
into sixteen different heads, each of which referred to some par- 
ticular point, where it was thought a reduction of expenses might be 
made. The principal point advanced was the amalgamating, or 
working, of all the railways in four great divisions, and ensuring 
unity of management in every department ; in the maintenance of 
the permanent way, and of the rolling stock, as well as in their manu- 
facture, several improvements in the construction of the waggons 
being suggested. 

ECONOMICAL INCBEASE OP POWEB AND SPEED. 

Mb. J. Nye has invented a mechanical application to hydraulic 
and steam engines, for the purpose of Increasing Power in 
Machinery without increasii^ the power of the prime mover. 
At a recent trial, Mr. Braidwood and staff, with a picked engine 
from the West of England Fire-office, attended to test the in- 
vention as applied to pumps, with the following results : — Twenty- 
five men at the West of England engine, throwing respectively 1 J 
inch and H inch columns of water, are said to have been beaten by 
eighteen men at Nye's patent engine. The invention was also 
shown applied to a steam-engine of six horse power, and with a 
piston working a 6-inch stroke, which is stated to hav& produced a 
15 -inch throw of the crank in the same time and with less power 
than would be required to produce a 3-inch throw of the crank upon 
the old principle. The invention applied to a pile-driving engine, is 
said to be capable of yielding seven blows of the monkey struck with 
the same power and in the same time that the machines hitherto 
constructed perform one blow. 

SELP-ACTING TIME SIGNAL. 

Mb. Tidmabsh has received a silver medal from the Society of 
Arts for his invention of a machine, consisting merely of a pole 16 
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feet liigh, upon which slides up and down a copper ball, of 18 inches 
in diameter. This ball is wound up to the top of the pole by clock- 
work directly a train has passed; and as it occupies exactly ten 
minutes in its descent, the driver of the following engine can discern 
at a glance how long a time has elapsed since the last train passed^ 
and by which, at one view, he is made acquainted with the distance 
the next train before him has gone on, and instructing him, the 
while, to shut off his steam, or proceed at a more rapid rate. In the 
day-time the ball itself is sufficiently conspicuous, but in the night- 
time, or foggy weather, top and bottom lamps are employed, with a 
different colour to the one in the ball; thus making it an unmistakeable 
night signal. (The winding manipulation maizes ''self-acting" a 
misnomer for this invention.) 

DCFBOVED RAILWAY 8LEEPEB. 

Me. Godwin has suggested to the British Association an im- 
provement, to consist in substituting a Cast-iron Chair and Sleeper 
for the permanent way of railways, in cases where, from the decay of 
the wood sleeper, it may be necessary to reconstruct the line. The 
&stening of the rail to the sleeper is the main feature in the inven- 
tion, and consists in driving a cast-iron wedge between the rail and 
chair, forcing the rail upwards, and thus producing a simple and 
permanent fastening. Mr. Godwin suggested, as a further security 
against the wedges shaking loose, that they may be driven in with 
saJ ammoniac, and thus ensure an immovable and permanent line of 
road. 



A RAILBOAD OYEB ICE. 

The railroad uniting the cities of Baltimore and Philadelphia, 
touches both banks of the Susquehanna river at its mouth. 

The river here is about four-fifths of a mile in width, and forming 
a break in the railroad of that length, over deep water ; the commu- 
nication is usually kept up by means of a large steam ferry-boat, 
upon which the passengers cross from one bank to the other, inde- 
pendent trains, with their locomotives, being in waiting upon both 
banks. 

The passengers themselves debark, when they reach the river, and 
gain the boat through covered buildings, which screen them from the 
weather ; their baggage, with the car containing it, is run upon the 
upper deck, and being carried over, is replaced upon the railroad on 
the further bank, and coupled to the train in waiting there. 

Now the river Susquehanna, leading to the north, in bleak and 
mountainous regions, brings down in the winter season great quan- 
tities of floating ice, which seriously impede the railroad ferry. 

At the mouth of the river there is shoal water, in which the ice 
grounds, and in severe weather it forms a point of support for suc- 
cessive floating masses, until it sometimes gorges up for many miles 
above the ferry of the railway line. 
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In forming these "gorges** of ice, the cakes edge up, and freezing 
together in that position, form a mass of great solidity and strength, 
but very rough upon the surfisu^. 

While this gorge is forming, the railroad ferry is necessarily dis- 
continued, and when it has formed, the question arises — how is the 
business of the railway to be resumed ? 

In a severe winter like that of 1861-2, the engineer of the railway 
sees his ferry line at Havre de Grace cut off, and the river filled 
almost to the bottom with a vast accumulation of cakes of ice, a foot 
thick, edged up, and frozen in that position, so as to present a mass 
of great strength, but most forbidding superficial aspect. 

Mr. Trimble, the Engineer of the Railroad Company, determined 
to form over this rude glacier a railroad for his baggage and freight 
cars, and a sledge road alongside of it, upon which two-horse sleighs 
could carry his passengers, and, by means of towing lines, propel the 
freight cars over the river. 

The first step was to locate the railroad ; for upon this rough sur- 
face of ice, a straight line between the ferry landings would have 
required too much graduation, — ^too much excavation and embank- 
ment, so to speak, of ice and snow. The line was accordingly staked 
oufc with several curves, so as to reduce the labour required in grading 
the frozen surface; the projections, points, and ridges were cut away, 
and broken fragments of ice were used to fill up the hollows. Then 
upon condemn^ ties about four feet apart, with some new timber 
interspersed, a track was laid with U rails, of about 401bs. to the 
yard, confined merely by hook-headed spikes, and without chairs. 

The surface of the ice being some 10 or 15 feet below the per- 
manent rails upon the two banks, was gained by temporary inclines, 
running off from the shores upon a rough blocking of cob work, so 
arrang^ as to be adjustable, and taking advantage of a low pier on 
the left bank, to reduce the grade. These inclines, and the track 
across the ice, were connected with the main line on both banks, by 
suitable switches, and formed, in fact, a species of sideling nearly a 
mile long. Upon the inclines the baggage and freight cars were 
worked one way by gravity, and the other by roping, from the loco- 
motive train. Forty freight cars per day, laden with valuable mer- 
chandise, were worked over this novel tract by the above means, 
and were propelled across the ice portion by two-horse sleighs run- 
ning upon the sledge road, and drawing the cars by a lateral towing- 
line, of the size of a man's finger. — FranJdvn, Journal, 

LATTIOB-BEAM VIADUCT. 

A PAFEB has been read to the Institution of Civil Engineers, 
describing the Lattice-beam Viaduct, to carry the Waterford and 
Kilkenny Railway across the River Nore, near Thomastown, County 
Elilkenny, by Captain W. S. Moorsom, M. Inst. C. E. 

The span of the bridge was extended to 200 feet, chiefly in order 
to avoid the interference of the Inspecting Officers of the Board of 
Works (Ireland), whose proceedings had, in other cases, been so 
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Texations as to cause great delay io the execution of works; and, in 
one instance^ of a smaJi arch of twelve feet span, crossing a stream, 
with a bottom of firm limestone rock, they had insisted on the exca- 
vation of this rock, to a depth of 6 feet bdow the bed of the stream, 
and caused the foundations to be brought up in masonry from that 
depth. The length of the girder enabled the piers to be constructed 
on the banks without the aid of cofferdams. The foundation was 
strong loam and gravel, for an average of about 10 feet, at which 
depth the limestone rock was reached. The river was subject to 
floods, which, rising rapidly, spread across the valley for a breadth 
of 180 yards, and to a depth of about 16 feet in mid-channel. 

The progress of the structure was delayed by the financial affidrs 
of the railway company; and on the original contractors resigning 
the work, it was completed by several others, among whom was 
Mr. R. Mallet, M. Inst. C. E., whose able assistance, in the execution 
of the work, was deservedly eulogized by the author. 

Details were given of the limestone piers, the material for which 
was quarried contiguously to the bridge; as also of the lime, and the 
modes of working. 

The timber used for the lattice beams, or girders, was Memel fir. 
The whole was worked to templates and gauges, and the beams were 
constructed with a curve, or ''camber," regulated by cleats spiked to 
the staging, on which the beams were built. The intersections of 
the diagonals were all very accurately fitted, and double spiked ; the 
waling pieces were drawn close by bolts, and the joints made water 
tight ; the diagonal flooring was then bolted and spiked down, and 
on the trial of the beam, it was found that, on knocking away the 
deatSy the deflection was about 3 inches, which gradually increased 
to Z^ inches ; after passing several trains across, at speeds varying 
between twenty miles and thirty miles an hour, the ultimate de- 
flection (without a load), became 5} inches. The maximum load 
had been 65 tons. The Qovemment Inspector however tested it by 
a train of loaded waggons, extending the entire length of the arch 
(200 feet) and weighi^ 146 tons. The result of this was, that the 
heam deflected 2^ inches under the heaviest load, and rose again 
1^ inch, thus leaving a permanent deflection, after the trials were 
concluded, of about 6f inches. The shrinking of the timber, and 
the regular traffic, produced a further sinking, so that now the entire 
amount was 7i inches ; but the engineer had calculated and allowed 
for a subsidence of 9 inches. 

Details were given of the quantities of materials of all kinds used 
in the bridee, the entire cost of which was about 8,100Z. : — ^that of the 
timber arui alone was about 151. per foot run, and the cost of the 
whole mass, taken as a solid, averaged three shillings and three- 
pence hal^enny per cubic yard. — Proc. Inst. Civil Engineers. 

TUBULAB OB SUSPENSION BBIDOB OF PLANKS. 

Mb. Akimi Whitb, of Boston, U. S., and partner, have patented 
a new mode of constructing Suspension and Tubular Bridges, chiefly 
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of seasoned planks or boards, so as to supersede all necessity for the 
erection of piers in crossing rivers even of 1,500 feet broad by rqiil- 
way. The following particulars are condensed from Messrs. White 
and Thayer's own description : — First, erect the towers on good. firm 
abutments, or on a rocky bank; then extend across the stream two 
or more sets of stringers, according to the number of roadbeds needed. 
Each stringer is made by selecting a tree of proper size, which is 
sawed square and is tapered from the top to within about 5 feet of. 
the base. This serves as a starting point, on which are spliced good 
sound boards, 6 or 7 inches in width, on a curve of 40 feet in 500, 
till the required length and thickness is obtained, the whole termi- 
nating in a corresponding timber, which forms the other extremity. 
In securing one board upon another, care is taken to fix keys of wood 
or iron into mortises, made into one board and half into the other, to 
prevent the stringer from elongating. This suspension chain or 
stringer is run across the stream by means of a wire cable and pulleys, 
and when locked and keyed fast in the towers, with the two back- 
stays is allowed to take a catenary curve. After a sufficient number 
has been extended across, the suspension rods are bolted to them and 
to the girders, which are made slightly arching, and to the floor-joist. 
The rafter is connected with the stringer and top of the suspension 
rod, to which is bolted the roof, constructed of double diagonal 
boarding. The floor, if a turnpike bridge, made of double diagonal 
planking, bolted together, is then laid, and, in the capacity of cross- 
bracing, serves to render firm the whole structure. If a railroad 
bridge, the cross-bracing is fitted under the floor-joist in connexion 
with the girders. By loading either kind of bridge with double the 
weight it is required to sustain, the girders will be brought down to 
a level, and while the weight is on, the sides are covered with a 
double diagonal boarding, similar to that of the roof, both of which 
must be firmly attached to the towers and backstays, to form a part 
of the strength of the bridge. 



BAILWAY SUSPBNSION-BRIDOB OVER THE NIAGARA. 

This bridge will form a single span of 800 feet in length. It is to 
serve as a connecting line between the railways of Canada and the 
State of New York. It is to be hung on cables of iron wire, as " the 
best material for the support of loads and concussions, in virtue of 
its great absolute cohesion, which amounts to from 90,000 to 
130,000 lbs. per square inch, according to quality." The bridge will 
form a straight hollow beam of 20 feet wide and 17 deep, composed 
of top, bottom, and sides. • The upper floor, which supports the rail- 
way is 24 feet wide between the railings, and suspended to two wide 
cables, assisted by stays. The lower floor is 19 feet wide and 15 
high in the clear, connected with the upper one by vertical trusses, 
forming its sides, and suspended on two other cables, which have 10 
feet more deflection than the upper ones. The anchorage will be 
formed by sinking eight shafts into the rock 25 feet deep. The bottom 
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cf each shaft will be enlarged for the reception of cast-iron anchor 
pktee of 6 feet square. These chambers will have a prismatical sec- 
ti(Hi, and be filled with solid masonry. Saddles of cast-iron will sup- 
port the cables on the top of the towers. They will consist of two 
urts — ^the lower one stationary, and the upper one moveable, rest- 
ugon wrought iron rollers. The saddles will have to support a 
ptesemre of 600 tons, whenever the bridge is loaded with a train of 
maximum weight. The towers are to be 60 feet high, 15 feet square 
at base, and 8 at top. The limestone used in the masonry of the 
towers, it is said, will bear a pressure of 500 tons upon every foot 
square. 
The following will be the weight of this stupendous bridge : — 

Weight of timber 910.130 lbs. 

Wrought iron and siupenders 113,120 

Castings , 44,332 

Rails 66.748 

Cables between towers 535,400 

1,669,722 

For the cables it is estimated that 15,000 wires of No. 10 will be 
required. At each end of the upper floor the upper cables will be 
assisted by 18 wire rope stays, and their strength will be equiva- 
lent to 1,440 wires : these deducted leave the number of wires in 
the four superior cables, 13,560 ; the number of wires in one cable, 
3,390 ; diameter of cable, 9J inches. The railway bridge will be 
elevated 18 feet on the Canadian, and 28 on the American side, 
above the present surface of the bank, and above the present 
stnictore. — Builder, No. 502. 

NEW IRON TRUSS BRIDGE. 

Wb learn by the Troy (New York) papers, that a Bridge has 
been erected over the creek in Second-street, that city, by the in- 
ventor, Dudley Blanchard, in company with Louis Fellows; con- 
sisting of an iron truss bridge of 73 feet span, composed of 24 
separate castings, after six different patterns — ^four to each. It 
weighs about five tons, of cast iron, and has about two tons of bolt- 
ing. It has been tested with 40 tons on it, and no sign of de- 
flection exhibited. The usual plan of making truss irames, is to 
have all the braces equal with a top and bottom chord of uniform 
Hize throughout the whole length. This bridge is constructed with 
braces and chords of various proportions — each part of the truss 
frame being made and proportioned to the strain which it has to 
sustain. The inventors employ less material in making a bridge of 
equal strength to that of the uniformed truss bridges. 

SWING BRIDGE ON SOUTH-EASTERN RAILWAY. 

Me. 0. Mat has read to the Institution of Civil Engineers a paper 
on the " Swing Bridge over the River Rother, at Rye, on the line 
of tiie ^shford and Hastings Branch of the South-Eastem Railway." 
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This bridge was constructed by Messrs. Kansomes and May, of Ips- 
wich, from designs by Mr. P. W. Barlow. The girders are 112 feet 
long, 3 feet 6 inches deep in the centre, and 2 feet 6 inches at the 
ends, made up in four lengths, one joint being in the centre, imme* 
diately over the support, and the others between the centre and the 
ends. They are secured together at their ends by cross girders ; the 
underside planed and inclined, so as to be slightly lifted, when swung 
home to their places, on girders secured to the land piers. Provision 
is made on the underside of the main girders, at three places on 
each side of the centre of the bridge, for receiving the tie-bars, 
which all tend to one point over the middle. Each tie-bar is 4 inches 
by 1 inch in section, and adjustable for tension by a right and left- 
handed screw, the nut of one end in the tie-bar, and the other 
between two plates of wrought-iron resting on the side standards, 
or A frames, which are connected together by a wrought-iron arch. 
The turning of the bridge is effected by spur gearing, worked from 
a platform, projecting from the face of each girder. Two men. it 
was added, can with ease open the bridge in two minutes. The 
total weight of metal in the moving part, exclusive of the roadway, 
is said to be about 130 tons. 



willson's patent compoxjnd rails. 

The object aimed at by this Improvement is, to produce a Rail 
which shall approximate, as nearly as possible, to a continuous Bar 
from one end of the road to the other. This result is attained by 
making the Rails in two vertical and longitudinal sections, with 
projections on one section, and corresponding depressions or grooves 
on the other. 

These half Rails are laid either on longitudinal wooden sleepers, 
or cross ties, so as to break joints, and the parts are then firmly 
riveted together, as shewn in the Drawings. No chairs, clumps, or 
plates, or any other of th^ numerous contrivances devised for securing 
the ends of the rails are required, except where the principle is 
applied to the double-headed rail. The rails are kept in their 
places by a simple hook-headed spike. 

The experiments made with the Improved Compound Rail in the 
United States, have established its utility in the most satis&ctoiy 
manner. It has been in use, for from 'one to two years, on portions 
of the following Railways, viz. ; New York and Erie, Utica and 
Scheneetady, Philadelphia and Reading, S3n*acuse and Utica, Hudson 
Biver and Central Michigan, and the engineers and superintendents 
of these several lines have certified that they consider it the best rail 
in use. . 

NEW EXPRESS ENGINES ON THE LONDON AND NORTH-WESTERN 

RAILWAY. 

The magnificent new Engines now worked on the London and 
Northi- Western Railway for the express trains are of the largest class 
of passenger engines yet introduced upon the narrow gauge. They 
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combine several important improvements, which have been patented 
hj Mr. M'Connell, the locomotive en^eer of the Company. 

From the admirable proportions of all the parts, both of engines 
and tenders, they retain a beautiful and symmetrical appearance, not- 
irithstanding the great power and strength of the working portion. 
The cylinders, which are compactly arranged inside the framing, are 
18 inches in diameter, with a 24-inch stroke. The pistons, which 
are of wronsht iron, forged solid with the rod, are, with increased 
itreng^^ at least one-third lighter than when constructed on the or- 
dinary principle ; while the very rapid reciprocating motion of this 
part of the machine makes any reduction of weignt a matter of 
nnportaiice. This will be better understood when it is known that it 
nu^es a difference in this instance of not less than 40 tons per minute 
on each piston when travelling at the rate of 60 miles per hour. The 
driving-wheels are 7 feet 6 inches in diameter, and the axles are 
hollow — a mode of construction which ensures greater soundness ir 
the manu£ficture, with the advantage of increased strength, and a 
reduction of fully one-third of the weight. The bearing-springs and 
boffers are of india-rubber, prepared by an improved process, render- 
ing its elasticity uniform, and remaining unaffected by any changes 
of temperature. 

The more peculiar improvement introduced into the construction 
of these engines, however, consists in the arrangement of the boiler 
and tubes ; thus, a portion of the fire-box is continued, or rather 
projected, into the barrel or circular part of the boiler, and forms a 
leeefis or chamber for the more perfect combustion of the gases evolved 
from the fuel in the fire-box, into which a further supply of air is 
admitted through hollow stays employed for the support of the com- 
bustion chamber, and conununicating with the external atmosphere. 
Owing to this projection, the tubes traversing the boiler are much 
diorter than usual ; but. although the gases pass off at a higher tem- 
perature, a more intense heat is generated by the same quantity of 
ftiel ; thus effecting great economy in the use of coke. Experiments 
have been made with anthracite coal, which has been found to answer 
perfectly, making this improvement of great importance where coke 
cannot be procured, unless at an extravagant price. The applica- 
tion of a surcharging vessel, which has been introduced into the 
smoke-box for the purpose of heating and drying the steam, adds a 
vast amount of force to its action, and greatly reduces the consump- 
tion of fuel ; not less than 50 per cent, of elastic force being ob- 
tained by this application. Small steam pumping-engines are fixed 
imon the foot-plates to keep up the supply of water in the boilers at 
au times. By this means the necessity of running out on the line, 
for the supplying water in the boiler, is obviated. Bourdon's pres- 
sure guage is an appendage of great convenience to the driver, by its 
indicating the actual pressure of steam in the boilers. — Illustrated 
London 3fews, No. 510. 
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RAILWAY ACCIDENTS. 

A PAPER has been read to the Institution of Civil Engineers, 
on " Railway Accidents ; tl^eir Cause and Means of Prevention ; de- 
tailing particularly the various Contrivances which are in use, and 
have been proposed ; with the Regulations of some of the principal 
Lines," by Capt. M. Huish. The author first considered those points 
connected with the road, and the machinery employed upon it, from 
which loss of life and injury to person and property most generally 
arose. With regard to the road, or permanent way, from which 
fewer accidents occurred than from any other cause, its complete 
efifectivehess was the basis of all safety in railway travelling ; and for 
keeping it up constant vigilance was necessary, especially when anv 
great and sudden change of weather took place, as then the weak 
points were sure to show themselves. It was a very rare occuri'enoe 
for trains to run off the line ; and when they did so, it was more 
generally due to obstructions designedly placed on the line than to 
any neglect of the superintendents or the platelayers. Owing to the 
rapid development of the traffic, and particularly of the heavy goods 
traffic, on the main arterial lines of the country, increased sidling 
accommodation had become necessary ; in the case of the London 
and North-Westem Railway alone, upwards of fifty three miles had 
been laid down within the last few years, although, by multiplying 
points and crossings, this had, 'pro tantOf increased the liability of 
accident ; for it might be received as an axiom, that anything 
which broke the continuity of a rail tended to develope danger. 
As, however, there were no means of avoiding these frequent 
** turns out," judicious regulations combined with effective signals 
must be relied on, and now that fificing points were reduced in 
number, the liability to danger had been diminished. The use of 
Bslf-acting switches was attended with evils of no trifling magnitude, 
and many accidents had occurred from reliance on them ; indeed, as 
a general rule, machinery to supersede personal inspection and mani- 
pulation was fraught with danger. 

With respect to the rolling stock, it appeared from a return of one 
thousand cases of engine failures and defects, within two years, on 
the London and North-Westem Railway, that burst and leaky tubes 
nearly doubled Any other class of failure, and that these, with broken 
springs and broken valves, amounted to one-third of the whole num- 
ber ; and though they caused no direct danger to the public, yet as 
producing a temporary, or permanent inabiUty of the engine to carry 
on its train, they might be the remote cause of collision. The pas- 
senger carriage, from its perfect manufacture, presented almost 
complete immunity from accident, for during the last four years, out 
of the large stock of the London and North- Western Railway only 
six wheels had failed, and though at first some annoyance and alarm 
had been experienced from heated axles, yet by the recent introduction 
of the patent axle-box, it had been much reduced. The same praise 
could not be bestowed on the merchandise waggon, as in no portion 
of the system had so little improvement been made ; the fracture 
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of axles was frequent, the mode of coupling very defective, and the 
"want of spring buffers, or even of buffers of the same height and 
width, rendered the destruction of property enormous. No loss of 
life from fire, either from heated coke, or spontaneous combustion, 
bad occurred to a passenger train, but there had been some narrow 
escapes. These and other circumstances had led many persons to 
suggest various contrivances for communicating betweto the passen- 
gers, the guard, and the engine-driver, almost all of which were 
identical in principle, consisting of a connecting wire, or rope. This 
plan had been tried and failed. A more feasible and favourit<e one 
was that recommended by the Railway Commissioners, which was to 
continue the foot-boards, so as to form a narrow platform, from end 
to end of the train, but a committee of railway officials had subse- 
quently expressed their unanimous condemnation of the measure. 
The plan now adopted on the London and North-Western Railway, 
was for the guard's van at the end of the train, to project about a 
foot beyond the other carriages, so that the guard looking through a 
window in this projection, might notice the waving of a hand, or a 
handkerchief; this was, of course, useless at night. 

All these causes, however, did not produce a tithe of the accidents 
which resulted from a want of attention to signals, and a neglect of 
regulations, which of all sources of danger were the most prolific. 
Railway stationary signals had been greatly improved of late years, 
and the introduction of the lofty semaphores and the auxiliary sig- 
nals really left little to be desired. Besides these there were the 
hand dgnals to be used by the guards, in case of stoppages between 
stations, and the detonating signals to prevent collisions during a 
fog, which latter supplied a deficiency that had been experienced, and 
th^ were found to answer exceedingly well. The Electric Telegraph 
had greatly facilitated working under variable circumstances,, and 
go beneficial had its effects been, that, during the year 1851, out of 
7,900,000 passengers, or nearly one-third of the population of Eng- 
land, who had travelled over the London and North- Western 
Railway, only one individual had met with his death, (from whicli 
casualty the author also suffered,) and this was the effect of the 
aravest disobedience of orders. In the six months during which the 
Exhibition was open, 776,000 persons were conveyed by excursion 
trains alone, in 24,000 extra carriages, all centering in a single focus, 
arriving at irregular hours and in almost unlimited numbers, from 
more than thirty railways, without the most trifling casualty, or even 
interruption to the ordinary extensive business of that line. 

The author thought undue importance had been attached to the 
question of irregularity in the times of the trains, as an essential 
element of safety, for with perfect signals and a weU disciplined staff 
no amount of irregularity should lead to danger ; but, on the con- 
traiy, it should, to a certain extent, by its very uncertainty, induce 
increased vigilance, and therefore greater safety. Accidents very 
rarely happened from foreseen circumstances, but generally from a 
simnltaneous conjunction of several causes, and edA\i ol ^^^^-^^a 
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provided for as it arose. The statistics of railways, and the 
periodical publication of the Government returns, drew public atten- 
tion very pointedly to the aggregate of accidents ; but it was believed 
that if due regard was had to comparative results, if the accidents to 
steamers, or in mines, to omnibus passengers, or even to pedestrians^ 
were as carefully recorded, that then, whether as regarded the ease 
and celerity of transit, or the focility of conveying numbers, the rail- 
way system, even in its present state, would be found to be incom- 
parably safer than any other system in the previous or present 
history of locomotion. 

DIAPHRAGM STEAM GENERATOR. 

A DESCRIPTION of this Steam Generator has been communicated 
to the Institution of Civil Engineers. It is based upon the principle 
that " bodies evaporate only from their surfaces." This being received 
as an axiom, it must necessarily follow that in the construction of 
steam-boilers, either the evaporating surfiice of metal should be ex- 
tended to its utmost limit, or the water should be so divided, and its 
evaporating sur&ces be so multiplied, as to arrive at the same end, 
of obtaining the greatest amount of steam by the expenditure of the 
least amount of fiiel. The steam generator was described to consist 
of a vertical cylinder of wrought iron, 26 inches high by 12 j inches 
diameter; the base terminating in a hemispherical end, and the 
upper part closed by a curved lid, upon which was attached the usual 
steam and safety valves, feed steam, and other pipes, &c. The in- 
terior contained a series of diaphragms of wrought iron, pierced with 
a number of fine holes, and having alternately convex and concave 
surfaces. They were suspended by three iron rods, at given dis- 
tances apart, in such a manner as not to be in contact with the 
heated exterior, or shell of the boiler. When any water was admitted 
through the feed pipe it fell upon the upper (convex) disc, which had 
a tendency to spread it to the periphery, the largest quantity &]ling 
through the perforations in the shape of globules ; the second dia- 
phragm being concave, tended to direct the fluid from the circum- 
ference to the centre, and so on, until if any fluid reached the bottom 
of the cylinder, it mingled with a thin film of water in a high state of 
ebullition, that being the hottest part of the boiler. It appeared, 
however, that in its transit through these diaphragms, the water was 
so divided, that exposing a very large surface to the caloric, it was 
transformed into steam with great rapidity, and with great economy 
of fuel. The boiler described had been worked for a long time at 
Paris with great success, giving motion to a steam-engine of two 
horses' power. The consumption of coal was stated to be very smaU, 
789 lbs. of water having been converted into steam by 182 lbs. ot 
coal in nine hours, under a pressure of ten atmospheres. The chid* 
mical part of the question was carefully examined, and it was shown^ 
that at that temperature the iron was exactly in the best condition 
to bear strain. 
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MAnnrE boilers. 
A PAPER has been read to the Institution of Civil Engineers, — " Od 
certain points in the construction of Marine Boilers/' by Mr. J. 
Scott Eussell. The author having arrived at certain practical results 
relative to the construction of marine boilers, put them into practice 
about ten years back, in designing the boilers for the Boyal Mail 
Steam Packets Clyde, Tay, Tweed, and Teviot ; and as they had been 
in constant work ever since, running from 42,000 miles to 48,000 
nules per annum, without material repairs, he believed their durabi- 
lity, combined with effective combustion and economy of fuel, had 
been fully established. The principles on which these boilers were 
constructed differed from those generally recognised. In the first 
place, it was considered that a judicious distribution of the most in- 
tensely heated surfaces would be conducive to durability ; and for 
this purpose, instead of returning the flues over the furnaces, the 
top of the furnaces and the hottest flues were brought to' the sur- 
£tce of the water, and the cooler, or return flues, were taken 
to the bottom of the water. The water was admitted at the bottom 
and was gradually warmed as it rose, the greatest heat being im- 
parted at the last moment, by which means the bubbles of sf eam were 
prevented from accumulating in contact with intensely heated metal. 
In the next place the capacity of the furnaces, or fire boxes, was un- 
usually large, and their height above the incandescent fuel much 
greater than usual. The evaporating surface in these boilers was 
also much more than customary, there being no less than three feet 
of evaporating suiface for every foot of furnace bars. The process of 
blowing off «was provided for by arranging under the flues and fur- 
naces large water spaces, as reservoirs for the collection and blowing 
off brine and other deposit. 

• 

TUBULAR B0ILEB3. 

A PAPER has been communicated to the Institution of Civil En- 
^neers, — " On the Results of the use of Tubular Boilers, or of Flue 
Boilers of Inadequate Surface, or Imperfect Absorption of Heat," by 
Admiral Earl Dundonald. This communication advocated the general 
Introduction of what were termed "economical heat trap boilers," or 
boilers having vertical water tubes, instead of oblique fire tubes, 
ooAtained within a chamber, into the upper of which the hot pro- 
ducts of combustion were introduced, and allowed to circulate until, 
by the abstraction of heat, they descended to the bottom, and passed 
into the chimney at a temperature little exceeding that of boiling 
water. From some trials which had been made at Woolwich and 
Chatham in 1844, as well as from the experience which had been 
gained by their actual application to some of the North American 
Transatlantic steam packets, and some in the service of the Emperor 
of Russia, it was contended that these boilers possessed greater 
eraporative powers, and were more economical than those ordinarily 
in use: and, moreover, that their safety was much greater, owing to 
the producto of combustion passing into the chimney at a very Iq>^ 
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temperature, instead of the usual higli temperature, from which it 
was apprehended much danger had been, and might still be, incurred. 
Another new boiler, the invention of Mr. Fairbaim, and described 
by him to the British Association, consists of two furnaces the same as 
the double-flue boiler, but with this difference, that the cylindrical 
flues which contain the grate bars are united at a distance of eight 
feet from the front of the boiler into a circular flue which forms the 
mixing chamber, and which terminates in a disc plate, which con- 
tains a series of three-inch tubes, eight feet long, and similar to the 
locomotive boiler. These tubes in a boiler seven feet diameter are 
104 to 110 in number, and from the thinness of the metal become 
the absorbents of the surplus heat escaping from the mixing chamber 
and the furnace. On this principle of rapid conduction, the whole 
of the heat, excepting only what is necessary to maintain the 
draught, is transmitted into the boiler, and hence follows the economy 
of entirely dispensing with brick-work and flues, — an important 
desideratum in those constructions. 



AMERICAN VIEW OF THE STEAM POWEB OF ENGLAND. 

Thebe is a most lamentable general ignorance of the Steam Power 
of England, both among the people there and in the United States. 
This we judge from the statistical facts respecting her steam navy 
and mercantile steam marine. Her steam navy is really terrific — 
being no less than 147 vessels, besides three new eighty gun pro- 
pellers. One half of these only are in commission ; but then she has 
75 steam vessels ready for war at any moment, the average tonnage 
of which is 800 tons each : some of them are very smaH and some 
very large, but the smallest is fit to cross the Atlantic. The com- 
mercial steam marine of Britain numbers 1,184 steam ships and 
steam-boats. The city of London alone has 333 steam vessels, with 
a tonnage of 102,000 tons. The city of Glasgow has 88 steam ships, 
all fitted for sea, with a tonnage of 34,000 tons. In Liverpool there 
are 99 steam vessels, with an average tonnage of 21,059 tons. Thus, 
in three ports, there is a tonnage of steam vessels amounting to 
157,059 tons. If we allow an average tonnage of 200 tons to all the 
mercantile marine there, it will amount to 236,400 tons. 

One single Glasgow Company (the Cunard), has seven Atlantic 
steamships with a tonnage of 13,100 tons, and this force is to be in- 
creased about 6,000 tons. There are at least 100 steamships of 
1,000 tons burden, each of which, upon an exigency, could be drafted 
into the British navy, and, in a few days, armed and equipped, riot 
for defence but offensive operations. — Scientific American. 

HYATT'S BOTABT STEAM ENGINE. 

In No. 1525 of the Mechcmics* Magazi/ne is described the oon 
struction of this Engine as detailed in the specification ; explaining 
that it consists chiefly of an elliptical cylinder of small ecceritricity, 
having an axis passing through it a little below the lower focus of its 
transverse diameter, which is vertical. A piston, with a straight dot in 
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the middle, slides fireely ijpon the driving- shaft, which is cut square 
to receive motion from it ; and the longitudinal ends of the piston 
are fdroished with knuckle-joints, to make a steam-tight contact 
with the cylinder in every part of the revolution. The steam is 
admitted into one side of the cylinders, and drives the piston round 
with a force due to the excess of pressure on the longer arm of the 
piston. 

The efficiency of the principle of this engine seems to be completely 
demonstrated by its working. Though the cylinder is only 2 feet 
long, and the diameter^ of its ellipti^ section 20^ and 18|, it ordi- 
narily gives 30 horse power, and working with a pressure of 32 lbs. 
on the inch, Bennie's dynanometer has indicated a power of 50 horse. 

NEW FBOPELLEB. 

Pbofessob a. Crestadoro has patented a new law for Propelling 
Wheels with plain circumference and without paddles or blades, the 
use of which he regards as quite as much a mistake as the original 
idea of toothed wheels on locomotives. The adhesion of the water 
and the wheel or drum he considers sufficient for propulsion, and he 
proposes to immerse the drums or cylinders entirely beneath the 
Bui&oe of the water, protecting or covering their upper circum- 
ference (and the posterior portion of the lower?) with a semi- 
cylindrical case. The total cessation of the vibration produced by 
buides IB thus anticipated. It is to be hoped that it is not the mere 
analoffv of the iron bite of the rail, but practical experiment which 
has oulod forth a patent like this. 

THE AUSTRALIAN BOOMERANG PROPELLER.* 

The steamer Keera has been fitted with this Propeller, the inven- 
tion of Sir Thomas Mitchell ; and, in the report of a trial trip in the 
Sydney Morning Herald, the vessel is stated to have gradually 
acquired qpeed, obeying her rudder from the first, so as to describe a 
fine curve on the water from her position off the patent slip into her 
direct course. The speed of the Keera then surpassed any hitherto 
attained upon the coast, traversing a distance of 2,099 yards. 

On the Keera'a trial ^p on the 10th of February, she performed 
this distance in 8 min. 20 sec. Her strokes of the piston then were 
42 per minute ; in the second trip, between these points, they were 
B6. Qreater speed, however, was soon afterwards attained. About 
tUs time, the strokes of the piston were 62 per minute ; and we must 
putioularly direct attention to the &ct that, with the English screw 
in, the engines of the Keera have very seldom indeed been got to 
work up to 50. This serves to prove t^e freedom of the Boomerang 

* The ringnlar properties of that strange and mystic parabolical instrument of 
oOlBiet inthe buids of savages, the Boomerang, have led to its adoption for 
the shi^ of screw propellers. It is known that the peculiar form of the boome- 
rang enables it to present the least possible resistance to rapid and eccentric 
morsment through the idr, but whether such a property enables it to act to 
in the ocean as a propeller remains to be seen. — JRd. Smider* 

D 
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propeller from lateral resistance ; while the greatest speed attained 
with a surfkce some 76 inches less than the English one, proves 
beyond doubt the efficiency of the Boomerang form, as an instrU' 
ment of propulsion. The pressure on the boiler never exceeded 10 
lbs. to i^e inch. Sir Thomas Mitchell's propeller combines the 
parabolic and cycloidal curves ; equilibrium, gravitation : the laws of 
hydrostatics relating to the pressure on oblique surfaces under water ; 
and more particularly, that particular law by which the area must 
be governed, and which the result of the above trial fully establishes, 
namely, "that the area of working surface should never exceed the 
supplement of the spiral sur&ce over the section taken at right 
angles to the shaft." Every inch more than this only retards the 
vessel, and prevents her from attaining gradually-increasing speed. 

THE CHATTEBTON PADDLE-WHEEL. 

Tms Paddle-wheel of a new construction has been invented by 
Mr. Richard Chatterton, of Cobourg, in Upper Canada. 

The distinction between this and the ordinary wheels is, that the 
floats of the former paddles enter and leave the water horizontally, 
and at intervals, with violent successive concussion, and consequent 
disadvantage of downward pressure, attended with a great deal of 
unpleasant vibration and back lift, while in the latter they pass into 
and emerge from the sphere of resistance quietly and continuously, 
much after the manner of a screw, without disturbing in front or 
lifting the water behind, being at the same time perfectly balanced 
at all points, half of each float being precisely opposite a correspond- 
ing half on the other side, and each pair acting, as it were, like a 
wedge in passing through the water. The pressure on the shaft is 
thus quite as square as in the common wheel, while the displacement 
being the same, with a larger sur&ce of friction exposed to the sur* 
rounding water, the propelling effect below is proportionately in- 
creased, on the well-known principle that a body wedge-shaped 
offers greater resistance in its transit through water with the point 
of the wedge foremost, than it would do u reversed, because it is 
more easily drawn from, than driven against, the friction on its rades. 
Again, the water thrown abaft the wheel, as it emerges, &lls under 
the run of the vessel, helping to fill up the vacuum and urge her 
forward. The propeller has also, obviously, the further advantage 
of working much easier for the engine in a heavy sea, particularly a 
following sea, than the long square float; while in tideways, or in 
ascending rapid currents, the continuity of its action must prove 
equally beneficial. 

In a trial trip on the Thames, between the Bridegroom, fitted with 
the Chatterton wheel, and. the Twilight, with Stevens's paddle- whedi 
with zig-zag floats, it was proved that Mr. Stevens's wheel has 
an advantage over the common wheel, inasmuch as it obviates vibra- 
tion, without any loss of propelling power ; but that Mr. Chatter- 
ton's wheel possessed the same advantage, with a most decided gain 
in speed ; that is to say, his wheels have made the Bridegroom as 
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&8t a boat as the Twilight, which was previously upwards of a mile 
an hour faster. 

The Chatterton paddle-wheel is illustrated and described in the 
ifecKanica* Magazifie, No. 1485. 



WAXHB-LINE SHIPS AND YACHTS. 

Mb. Scott Russell has read to the Royal Institution the follow- 
ing paper on this subject, suggested by the assertion which within a 
year or two has been so often repeated — that our Transatlantic brethren 
are building better ships than ■ ourselves. 

** Two questions of a practical nature arise out of this alarming assertion : — 
1st, Whether the Americans are really in any respect superior to the English 
in nautical matters ? — 2nd, Whether in order to equal them we are to be con- 
demned to descend into mere imitators, or whether we have independent ground 
from which we can start with certainty and originality on a new career of im< 
provement in naval architecture ? In the outset I beg permission to say, that I 
am not one of those who shut their ears to the praises of our young and enter- 
prising brethren over the water, or view their rapid advancement with jealousy. 
I i>^ to express my perfect belief in the accounts we have heard of their wonder. 
All achievements in rapid, river steam navigation. I am satisfied, as a matter of 
fkct, that twenty-one, twenty-two, and twenty-three miles an hour have been 
performed, not once, but (tften, by their river steam boats. To that we cannot 
in this country offer any parallel. The next point in which they had beaten us 
was, In the construction of the beautiful packet- ships which carried on the 
passenger trade between Liverpool and America before the era of ocean steamers. 
These were the finest ships in the world, and they were mainly owned and sailed 
by Americans. The next point at which we have come into competition with 
the Americans has been lately in ocean steam navigation. Three years ago they 
began. They were immeasurably behind us at starting, — they are already 
nearly equal td us. Their Transatlantic steam-packets equal ours in size, power, 
and speed ; in regularity they are still inferior. If they continue to advance at 
their present rate of improvement, they will very soon outstrip us. Next I come 
to the trade which has long been peculiarly our own— the China trade. The 
clipper ships which they have recently sent home to this country have astonished 
the fine ships of our own Smiths and Greens. Our best shipowners are now 
trembling for their trade and reputation. Finally, it is true that the Americans 
have* sent over to England a yacht, called the America, which has found on this 
Ada of the Atlantic no match ; and we only escaped tlie disgrace of her having 
returned to America without any of us having had the courage to accept her 
defiance through the chivalry of one gentleman, who accepted the challenge with 
a yacht of half the size, on this principle, so worthy of John Bull, " that the 
Yankee, although lie might say that he had beaten us, should not be able to say 
that we had all run away." Such, then, at present is our actual position in the 
matter of ships, yachts, and steam navigation:— a position highly creditable to 
the Americans, and which deserves our own very serious consideration. I 
propose to examine a little into the physical causes of the naval success of the 
Americans ; but before doing so, permit me to point out a moral one, which later 
in the evening you will also find to lie at the bottom of the physical causes. It 
is this: — John Bull has a prejudice against novelty,— Brotiier Jonathan has a 
pr^ndice equally strong in favour of it. We adhere to tradition in trade, 
manners, customs, professions, humours, — Jonathan despises it. I don't say he 
Is right and we are wrong ; but this difference becomes very important when a 
nee of competition is to be run. 

** These preliminary remarks find'immediate application in the causes which 
have led to our loss of character on the sea. The Americans, constantly on the 
alert, have carried out and applied every new discovery to the advancement of 
nav^pition ; while with the English, naval construction and seamanship is 
ezaetly that branch of practice in which science has not only been disregai^ed, 
but is altogether despised and set aside. The American ships show what can be 
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done by modern science unflinchingly put in practice; the English show what 
can be done in spite of science and in defiance of its principles. The immediate 
cause of the defects of English ships, and the most glaring instance of the outrage 
of all true principle in the practice of navigation, was to be found for many years 
in the English tonnage law. It was simply an act of parliament for the effectual 
and compulsory construction of bad ships. Under that law, the present fleet of 
merchant ships and race of ship-builders have chiefly grown up ; and though at 
length and only recently abrogated, its influence is still left behind and is widely 
prevalent. This act of parliament compelled the construction of bad ships 
under heavy penalties. The old tonnage law, according to which ships were 
built and registered and taxed and bought and sold, virtually said to the builder 
and owner, — ' Thou shalt not build a ship of the necessary beam to carry sail ; 
thou shalt not give her the depth and height necessary to security and sea- 
worthiness ; thou shalt not build her of any suitable shape for speed, under 
penalty of 20, 30, and 40 per cent, of fine for every Um of freight so carried in 
such ship.' In short, the law offered a premium on a ship the amount of which 
was in the proportion of her being wsdl-sided, top-heavy, crank, unweatherly, 
and slow ; while it inflicted a penalty in the shape of port charges and pilot, 
harbour dues, lights, &c. in proportion to her fitness and reputation as a sea- 
worthy, fast, and wholesome ship. To cheat the law — that is, to build a toler- 
able ship in spite of it — was the highest achievement left to an English builder, 
and formed his continual occupation. The manner in which the English system 
was opposed to the good qualities of a ship, especially speed, is only to be under- 
stood by an analysis of these qualities. 

** The two examples selected for illustration of tUe qualities of sailing vessels 
were, the yacht America, built without restriction of any kind, and the yacht 
Titania, built under the restrictions of the law of measurement of tonnage, 
which is still retained in all its deformity by the English yacht squadron. It was 
shown how the element of ' stand-up-ativeness ' is dependent on the betoi of the 
vessel at the water-line ; how the power of carrying sail depends on this element ; 
and how this element is prohibited to the utmpst by the Yacht Club's law of 
tonnage. Another element of the vessel, the area of her vertical longitudinal 
section immersed in the water, is by another portion of the law compelled to be 
reduced in an ii^jurious degree. It was next diown that in the other elements <^ 
the form of the two vessels they were nearly identical ; and that t^ey were both 
under water constructed on the wave principle in its most perfect form. But for 
the existence, therefore, of these antiquated laws, our yacht-builders and our drip- 
builders would have had nothing to fear from competition. Happily, the mer- 
cantile tonnage law had been altered, and the new law was all that could be 
desired; and in consequence a new race of &st ships was rapidly springing up. 
The old yacht law unhappily remained. It appeared, firora the compariioa 
which was instituted between the construction of American and Englirti veaads, 
that the American ship-builders have gained over the English chiefly by the 
ready abandonment of old systems of routine and the adoption of the true i«1n- 
ciples of science and the most modem discoveries. They have changed their 
fashions of steamers and ships to meet new circumstances as they arose. For 
river steamers they at once abandoned all the known sea-going forms, and 
created an absolutely new form and general arrangement both of. ship and 
machinery. We, on the other hand, subject to the prej udioes of a class, invariably 
attempted to make a river steamer as nearly as possible to resemble a sea^golng 
ship (HTopelled by sails. We were even for a long time so much ashamed m oar 
paddle-wheels, that we adopted all sorts of inconvenient forms and ini^it artifices 
to conceal them, as if it were a high achievement to make a steam-vewel be mis- 
taken for a sailing vessel. The fine sharp bows which the wave princ^le has 
brought to our knowledge have been adopted in this country with the greatest 
reluctance ; and those who adopt them are often unwilling to allow that Uiey are 
wave-bows, and would fain assert that ' they always buUt them so ' were it not 
that ships* lines are able to speak for themselves. The Americans, however, 
adopted the wave -bow without reluctance, and avowed it with pleasure tiie 
moment they found it give them economy and speed. In like manner, the 
Americans having found the wave-bow or hoUow bow good for steamers, were 
quite ready to believe that it might be equally good for sailing vessels. We, on 
the other hand, have kept on asserting that though we could not deny its effl^aey 
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fbr tteftmer', it would never do for vessels that were meftnt to carry sail. The 
Americans, on the contrary, immediately tried it on their pilot-boats, and finding 
it succeed there, avowed at once, in their latest treatise on naval architecture, 
the complete success of the principle ; not even disclaiming its British origin. 
To prove to ourselves our insensibility to its advantages — ^they built the America, 
carried out the wave principle to the utmost, and, despising the prejudices and 
antiquated regulations of our clubs, came over and beat us. The diagrams and 
models which were exhibited showed the water-lines of the America to coincide 
prertsely with the theoretical wave line. In one other point the Americans had 
shown tiieir implicit faith in science and their disregard of prejudice. Theory 
says, and has always said, ' Sails should sit flat as boards.' We have said, ' They 
shoidd be cut so as to hang in gracefiil waves. It has always been so ; , we have 
alvrays done it.* The Americans believed in principle, and with flat sails went 
one point nearer to the wind, leaving prejudice and picturesque sails far to lee< 
ward. In other points the Ajnericans beat us by the use of science. They use 
an the refinements of science in their rigging and tackle ; they, it is true, have to 
employ better educated and more intelligent men — they do so ; and by employing 
% smaller number of hands, beat us in emoiency as well as in economy. 



ships' boats. 

Mb. William Stirling Lacon, of Great Yarmouth, Norfolk, has 
patented certain improvements in means of Suspending Ships' Boats^ 
and of lowering the same into the water. 

The object of this invention is sq to suspend ships' boats at the 
fddes or the stem of a vessel, that in the case of any sudden 
emergency, as the conflagration or the foundering of a vessel, her 
boats may be readily lowered and put to sea, without the risk of the 
tackles, or other contrivances which connect the boats to the ship, 
retarding the operations of lowering and floating them clear of the 
ship. 

'The manner in which the patentee overcomes the difficulties 
hitherto attendant on the lowering of ships' boats during tempests, 
on dark nights, and at periods of excitement and danger, is by sus- 
pending the boats from chains or ropes, which pass over the davits of 
the shi^, and thence down to winch or windlass, round which they 
are wound, but are attached thereto, in such a manner that when the 
winch is free to revolve, the ropes or chains will unship or disengage 
themselves from their attachment by their own weight. By this 
means, he prevents the possibility of the ship, in its onward progress 
through a rough sea, dragging forward a lowered boat, and capsizing 
or swamping it ; the weight of the chains or ropes, to say nothing of 
the resistance of the boat, being sufficient to disconnect them from 
the winch, and thereby render the boat free of the ship. 

Mr. Lacon has described and illustrated his patent in an ably-wiit- 
ten pamphlet. 

LIVB-BOATS. 

Captain Washington, R.N., has communicated to the Society of 
Arts a paper "On Shipping in Qeneral, especially Jjife-boats," (the 
eleventn lecture of the course on the results of the Great Exhibition). 
The first part of the lecture consisted of a progressive review of the art 
of ship-building in England from historical sources, and aa UhiEteVitAd 



88 TXAB-BOOK OF FACTS. 

by the models and representations in the Exhibition, from Tke Qreai 
Ha/rry in 1514 to The Queen (120) now afloat. A point of great 
general interest was touched upon in the pernicious influence of the 
old mischievous tonnage laws, which, in the language of the lecturer, 
'* operated as an effectual bar to all improvement in the forms of our 
shipping, amounting to an act of Parliament for the compulsory con> 
struction of bad ships," and are the immediate cause of the &ct that 
our navy is the most unsafe that belongs to any civilised country ; 
and although these laws have been rescinded, it will be long before 
our shipping recovers from their baneful influence, while the statutes 
which have replaced them are &tr from being as perfect as they ought 
to be. 

The second part was devoted to Life-boats and to the calamities 
which render them necessary. Captain Washington was one of the 
officers selected to adjudge the premium offered by his Grace the 
Duke of Northumberland for the best life-boat, and in his hands 
tiie conduct of the experiments was placed. It appeared from 
a chart of the United Kingdom, prepared under Captain Washing- 
ton's care, showing the number of wrecks that had taken place in 
1850 off each of the chief ports, that no less than 681 had occurred 
in that year, in which no fewer than 780 lives were lost. Against 
this statement was quoted in striking relief the statistics of the life- 
boats in use on the coast, which showed that Scotland, with a sea- 
board of 1,500 miles, had but eight life-boats; England, with her 
2,000 miles, but 75, and for the whole of Ireland but 8, and those 
in a most inefficient state. From Falmouth, round the Land's End, 
for a distance of 150 miles, there is not one efficient boat. 

It may be interesting to the public to know what were the quali- 
ties deemed indispensable for an efficient life-boat, and included in 
the Duke of Northumberland's stipulations. 

1. Power of $eff'-rightmg in the event of being upset. 

2. Lightness for easy launching or transport along the coast. 

3. Power of fireeing itself from water shipped. 

4. SmaUness of cost. 

These qualities were found combined only in the boat constructed 
by Messrs. Beeching, of Great Yarmouth, to which the prize was 
adjudged, and on which experiments, thoroughly testing its powers, 
have been made during the gales of the past winter, by Captain 
Washington, with the most satisfactory results. Not satisfied with 
having elicited a perfect life-boat, the Duke has undertaken to place 
one at each of the eight most exposed points of the coast of his 
coimty, and Manby's rockets and mortars at the intermediate 
stations. 

Captain Washington went fully into the History of the Life-Boat, 
as wdl as into detailed criticism, on the more worthy of the 280 sent 
in, in competition for the prize : these our space will not admit of 
our reporting. A curious instance of the be-inyentiok which is of 
such frequent occurrence, and of which several instances have been 
brought to light in the course of this series of lectures, is, that the 
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power of self -righting, the demand for which was received with ridi- 
cule by the boat-builders of 1850, was actually possessed by a life- 
boat, for which their silver medal and twenty guineas were given 
by the Society of Arts, in 1809, to the Rev. James Bremner, of 
Orkney, who had then for many years had his boat in use and under 
severe trial on the Scotch coast. The Society gave a gold medal 
and fifty guineas, in 1802, to Mr. Qreathead, of South Shields, who 
designeid and buUt for the then Duke of Noithumberland a life-boat 
which has hardly been since surpassed. — Literwry Cfazette, No. 1135. 

CTLINDBICAL LIFE-BOAT. 

Mb. Doull, jun., has exhibited to the Institution of Civil En- 
gineers a model of a system, proposed by Mr. James Forbes, for 
lowering and raising ships' boats, and also the construction of a 
Cylindrical Ship-Life-Boat ; which latter, it was contended, ap- 
proached nearer than any other constiniction the qualities considered 
requisite for a boat of that class. 

llie Cylindrical Life-Boat was 30 feet long, 8 feet wide, and 2 feet 
deep, would carry with ease sixty persons, with provisions for a week, 
in tiie air-tight seats,— could not be upset, — or swamped, — could be 
pulled either end foremost, — was steered with an oar, — had extra 
buoyancy in water-tight compartments, and was so constructed, that 
a hole might be knocked into one or more divisions, without danger 
to the whole, — was fully stowed with masts, sails, oars, and every- 
thing complete so as to be always ready for use, on any sudden 
emergency. 

When folded up it was perfectly cylindrical, and on reaching the 
water opened out, and could in a minute be made a stiff boat ; and 
the dimensions could be modified to suit any vessel 

The apparatus for lowering the boats consisted of two davits, with 
tubular stems, down which &e ropes passed, through sockets in the 
bulwarks, to a drum on which they were coiled, so as to be easily 
wound up by a wh^ and pinion, with the exercise of very little 
power, and in lowering, a friction -break could be used with great 
advantage. By this means the boat would swing out very easily, as 
the davits could turn entirely round, and it would be nearly impos- 
sible that a boat could be swamped, in the heaviest sea, or under cir- 
cumstances of the greatest difficulty. The cylindrical form, and 
its lightness of construction, would enable a boat of this sort to be 
put over the bulwarks by six men, without tackle of any kind, and 
by merely cutting a lashing when in the water, it would fiill open; 
when all the stores, Slo., would be found made fihst within, and ready 
for use. 



FOBTABLE LIFE AFPABATUS. 

Captain Manbt, at the venerable age of 87, has added this invention 
to his numerous claims upon the gratitude and respect of society. It 
is intended for the rescue of persons on board vessels stranded on a 
lee shore, and the prevention of shipwreck, on an entirely new prin* 
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ciple ; for producing the greatest possible increase of ranges, on small 
mortarSj as well as on other guns^ for the service of our national de- 
fences^ in igniting the charge at the centre, contrary to the long 
accustomed usage of exploding at the top of the charges, from which 
an immense degree of its propulsive power is lost, and the powder 
wastefully expended. In an experiment wit-h the invention, at Great 
Yarmouth, on July 5th, a man equipped with all the necessary appen- 
dages for this service, on his arrival at the spot, dismantled himself 
of his apparatus, stores, ammunition, &c., and in the space of two 
minutes loaded the mortar, pointed it at an object, and exploded it 
by a copper cap, and effected the range of 210 yards with an ounce 
of powder, and 245 yards with a charge of two ounces, conveying a line 
of suflScient strength to send off by it a rope adequate to perform any 
services for the saving of lives, or the prevention of shipwreck. Captain 
Carvitt, inspecting commander of the coast guard, was> present, and 
the experiments were most satis&ctory. The apparatus is manu- 
factured by Mr. Moore, South Quay, Yarmouth, for six guineas. It 
should be added, that with it a man can ascend the rigging of a 
vessel, and apply it from the ship's top, so as to effect a conmiunica- 
tion with the natives of a forlorn country. 

THE PORTLAND BREAKWATER. 

A VERY interesting and novel engineering operation in the con- 
struction of this Breakwater is the building of a bridge across, or rather 
into, the sea. This is intended to connect two separate portions, one 
extending from the shore into the sea, about 1,900 feet, in an east- 
north-east direction ; and the other about 6,000 feet in length, and 
isolated, the nearest point of which will ultimately be 400 feet from 
the inner portion. During the progress of the works, and until the 
pier-heads forming the ends of these arms are built, the necessary space 
for constructing them, and other contingent causes, will prevent the 
rough unfinished portion of the two arms approaching nearer to each 
other than from 800 to 1,000 feet. The stone with which the break- 
water is formed is quarried by convicts j but the general execution of 
the same, requiring too much mechanical knowledge for such a class of 
men, is under contract. The stone (an admixture of rough large blocks, 
from six tons and under, mixed with a sufficient quantity of small ribble 
to fill the interstices) is tipped into the sea from railway waggons (with- 
out any attempt at regularity, with the exception of a due regard to 
a proper proportion of sizes), trains of which are hauled along the 
breakwater by locomotive engines. This mode of depositing the 
material renders its execution very cheap ; and it is principally with 
a view of adopting this manner of construction on the outer break- 
water that the bridge above alluded to becomes necessary. This is 
of course a timber structure, and, although only for what may be 
called a temporaiy purpose, is necessarily, both from its position and 
from the length of time it will have to remain, erected in a manner 
which would ordinarily be called permanent. The general depth of 
water at low water is about 57 feet, and the roadway being 25 feet 
above this level, it follows that the piles supporting it must be about 
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90 feet in length or height, and, as single timbers would 1)6 mani- 
festly not obtainable, they are made like the masts of vessels, each 
wei^ung (when prepared with the necessary ironwork connected with 
it) about seven tons. The mode of fixing these in the ground is in- 
genious. They are shod with cast-iron shoes of Mitchell's patent, 
having a thread or worm upon them of a large pitch, which are screwed 
into the clay or shale by means of a capstan head, and bars fixed on the 
head of the piles. Each pile is supported in an upright position by very 
8^ng guys or stay rods, and upon these piles, which are in rows, 30 
feet apart, the necessary superstructure for carrying three lines of 
railway and a horse-track is fixed, making a bridge of about 80 feet 
wide. The magnitude of the work and the speed with which it was 
executed were adike remarkable, the total length of 1,000 feet only 
taking about four months to do. The works are being constructed 
for the Admiralty, under the superintendence of Mr. J. M. Rendel, 
F.R.S. (President of the Institution of Civil Engineers,) engineer- 
in-chief; and Mr. John Ooode, resident engineer. 

NAVAL DET DOCK AND HYDRAULIC LIFT AT PHILADELPHIA. 

This Dock and appendages are described in the Journal of the 
Franklin Institute as being the largest in the world. The lifting 
power consists of nine sections, six of which are 105 feet long in- 
fflde, and 148 feet over all, by 32 feet wide, and 11§ deep. Three 
of them are of the same length and depth as the others, but 2 feet 
less in width. The gross displacement of the nine sections is 10*037 
tons, gross weight 4,145 tons, leaving a lifting power of 5,892 tons, 
which &r exceeds the weight of any vessel yet contemplated. The 
machinery for pumping out the sections consists of two engines of 
^0, and two of 12 horse-power. In connexion with the sections 
(which form the lifting power of the dock), is a large stone basin, 
350 feet long, 226 feet wide, and 12 feet 9 inches deep, with a depth 
of water of 19 feet 9 inches at mean high tide. At the head of this 
basin are two sets of ways, each being 350 feet long, and 26 feet 
wide. These ways are level, and consist of the bed pieces, which 
are three in number, and firmly secured to a stone foundation. The 
central way supports the keel, while the side ways receive the 
weight of the bilge. These ways are of oak, and are finished off to a 
smooth surface. On the top of the bed pieces or fixed ways, come 
the diding ways or cradle, which are also 350 feet long and 26 feet 
wide, so constructed as to admit of being adjusted to the length of 
any vesseL The power directly applied in hauling up and pushing 
down ships is hydraulic, with a cylinder having a ram 15 inches 
in diameter and 8 feet stroke and a power of 800 tons, and hydrau- 
lic pumping engines attached. A steamship of 2,800 tons burthen 
was started by a power of 250 tons, and drawn thereafter by a 
power of 150 tons, 260 feet in six hours. " It will at once be seen," 
adds our authority, " that the capacity of this dock exceeds that of 
the stone docks at New York, Boston, and Norfolk combined ; for 
united they can take but three vessels, while here, t^o oi o^rc V>rck!^<^!i^ 
war steamers may he hauled out on the waya, QcxA X.-^^ ^f\!^\«ik 
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lifted OB ' the sections. The advantages that must result from the 
facilities of repairing a vessel elevated into light and air over one 
sunk in a stone dock, are very great, and have only to be seen to 
be appreciated." — Quoted in The Builder, No. 614. 

NEW BRIDGE AT BOCHESTER. 

The mode of constructing the foundations of a New Bridge at 
Kochester has excited considerable interest from its novelty and 
efficiency. It is the invention of Mr. Hughes. The bridge crosses 
the Med way with three arches — a central one of 170 feet, and an 
arch on either side of 140 feet span. The abutments and the piers 
(above low water- mark) are built of stone and brick in the usual 
way, and the arches are of cast iron. The roadway is designed to 
be 40 feet wide, and an opening bridge of 50 feet in width is to be 
made on the Strood side for the navigation of the Medway. The 
foundation consists of massive cast-iron bed plates, covered with 
concrete, resting upon a series of cast-iron cylinder piles, sunk 
through the bed of the river into the chalk, 46 feet below the con- 
creted surface. These piles stand about five feet above the bottom 
of the river, and are enclosed by a curtain of cast-iron plates, serv- 
ing to direct the flow of the current and to protect the piles from 
injury between ordinary and extreme low water level. This pier, 
as well as the other on the Rochester side, measures over the sur^ 
face of the bed plates 70 feet between the points of the cutwaters, 
and 18 feet in width. The iron cylinder piles which support the 
bed plates are arranged in two rows of six in each and one pile at 
either end, carrying the points of the cutwater ; they are 7 feet in 
diameter, and are formed of cylindrical castings 9 feet long, bolted 
together in succession as the pile enters the ground. The stones^ 
gravel, chalk, &c., are excavated and entirely removed from the in- 
terior of the piles, and a concrete of gravel and Portland cement ia 
substituted when the pile has reached a stratum sufficiently hard' 
to support the weight of the bridge. 

To sink these piles 40 feet into the bed of the river, and to effect 
the excavation where, at low water of ordinary tides, there is 5 feet, 
and a rise of upwards of 20 feet at high tide, was, under the circum- 
stances which presented themselves here, a problem of no common 
character. In suitable soils (and this was at first thought to be one 
of them) the vacuum method, which was patented by the late Dr. 
Potts,* would assist in solving the question, if it did not succeed for 
the whole of the great depth of these foundations. An alternative 
presented itself of clearing the piles from water, by means of power- 
ful pumps, driven by steam-engines of from 12 to 20-horse power, 
and working out the excavation when the bottom was laid diy. 
Such was the method followed on a magnificent scale by Mr. Brunei 
with the greater part of the cylinder piles forming the supports for 
the remarkable bridge carrying the South Wales Railway across the 
Wye, at Chepstow ; and such suggested itself as the resource to be 

^ Dr. Fotts'B iDventlon is described in the Tear-book of Facts, 1848, p. 41. 



MEOHAKIOA^ AND USEFUL ABTS. 48 

called into action, after a few trials had proved Potts's method to be 
quite unavailable at Rochester. A careful examination of the ground 
rormingthe site of the Strood pier, during a veryextraordinanlylow 
tide, which occurred shortly after the attempts with the vacuum 
metiiod had £sLiled, and when measures were in progress for intro- 
ducing water-pumps, brought out the fact, not previously known, 
that the bottom of the river there consisted of large rubble stones, 
intermixed with old but solid timber for a considerable depth, not 
less than six feet, as was then estimated, but which has proved to 
average 20 feet; and it became evident that any effort of pumping 
would cause a very hvrge profitless outlay of money, and would result 
veiy much as would an attempt to make the surface of a sieve dry 
by withdrawing the water above it in the same way. 

The principle of the diving-bell had been previously spoken of 
by many, in general and indefinite terms, as being probably useful 
in connexion with the system of iron cylinder piles ; and it was now 
Beriously discussed by the engineer and the contractors in all its 
forms, from the employment of divers in the helmet and caoutchouc 
dress to the use of the ordinary diving-bell, suspended inside the 
cylinder pile. Jt was sufficiently obvious that the cylinder pile 
itself might have* the character of a diving-bell given to it by se- 
curely closing the top, and by forcing air into it until this had ac- 
quired a density sufficient to force out the column of water ; but how 
to get the workmen into and out of a large iron vessel so closed 
up, how to carry off the stones, earth, &c., which had to be re- 
moved from its interior, and how to introduce the concrete and 
brickwork for filling it up, although equally obvious as conditions 
that must be satisfied (and satisfied, too, in a well ordered system 
to be carried into operation as any process usual in a properly 
regulated manu&ctory), were difficulties at first very imperfectly 
resolved. 

Mr. John Hughes, as the engineer upon whom it devolved to devise 
and arrange the preliminary works and mechanical means for carry- 
ing out the contract which Fox, Henderson, and Co. had entered 
into, offered some suggestions to Sir W. Cubitt and to Sir C. Fox, 
which were favourably received ; and they assigned to him the task 
of making the drawings and scheme complete, of constructing all the 
necessary apparatus, and of carrying it into operation. This duty 
he performed, and has described his contrivances in a paper read at 
the Institution of Civil Engineers in 1851. A technical account of 
the apparatus, which all who have seen it pronounce to be most in- 
genious, well considered, and effective, is already recorded in the 
proceedings of the Institution of Civil Engineers; but we may quote 
the address of Professor Airy, when President of the British Associ- 
ation, at Ipswich, as conveying a popular idea of it. The Astronomer 
Royal said — '' Considerable importance, however, is attached by en- 
gineers to some.of the processes lately introduced, especially that of 
thrusting down an airtight tube or elongated diving-bell, supplied 
with air at the proper pressure, by which men are enabled to perform 
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any kind of work under water, in almost any circumstances, and in 
which men or materials may be transferred without disturbance of the 
apparatus by a contrivance bearing the same relation to air which a 
common canal-lock does to water." 

That the working of this useful contrivance has been eminently 
successful, may be judged by the fact that the fourteen piles in the 
Strood pier of Rochester bridge were excavated 40 feet into the 
bottom of the Medway, and this was done without regard to the 
period of the tide or of the day. The pressure of air in the pile 
averaged about 18 pounds per square inch, the maximum being 
nearly 26 pounds, or equivalent to a depth of 60 feet of water. In 
the Rochester-pier thirteen of the piles were completed to a depth 
of 22 feet in the bottom of the river, and the maximMm pres- 
sure during the execution was about 15 pounds to the inch. At 
Chepstow two of the cylinder piles were sunk 48 feet below the bed 
of the river by Mr. Hughes's arrangement, under the direction of Mr. 
Bninel, the maximwn pressure being 28 pounds to the inch. 

A writer in the Times, March 7, 1852, thus describes the dnk- 
ing of the fourteenth pile for the Rochester-pier by means of the 
apparatus just noticed. This pile, standing on the bottom of the 
river, contained water to the same level inside as on the outside, 
which was seven or eight feet deep at the commencement of a flood 
tide. The air-pump, driven by a neat six-horse power portable 
steam-engine, being set to work, the pile was free from water in five 
minutes, the workmen then passed through the cages or air-locks 
and descended to the bottom of the river and proceeded with the 
excavation. Bucket after bucket was sent up through these air-locks 
until sufficient material had been cleared away to admit of the 
cylinder's further descent. The men were then recalled, the air let 
off, and, as the water rose, the cylinder, by its ovm weight, sank to 
a new footing. The process is thus repeated until the men have been 
enabled to carry the foundations to the necessary depth. 

To say nothing of the complete safety under which the work can 
be carried on, and the small space of the waterway occupied during 
its progress, the advantages claimed for this system of foundations 
are their cheapness as compared with foundations formed by means 
of cofferdams, whether of timber or iron, and the security witii which 
the superstructure can, without introducing timber piling, be raised 
on a bed of rock or of earth, known to be equal to the load it has to 
carry. Mr. Hughes's lAethod of sinking these cylinder piles has added 
to these advantages the power to construct foundations under cir- 
cumstances where they have hitherto been thought impracticable ; 
the time required for accomplishing a foundation of given magnitude, 
and the cost to be incurred, are also reduced to a certainty capable of 
exact calculation. 



THE GREAT BRITAIN STEAM SHIP. 

This leviathiun steamer has been refitted for the passage to 
Australia, with perfect success. Although many accounts have 
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appeared of her, the new arrangements render it necessary to reca- 
pikdate her fittings, &c. 

The Qreat Britain is an iron screw steamer of 3,500 tons burdsn, 
and built of extraordinary strength. Five water-tight bulk-heads 
divide her into six compartments, and she is propelled by a 
nominally 500-horse power, but capable of being worked to a far 
greater amount. The engines are on the oscillating principle and with 
multiplying power, the usual jarring being entirely prevented by an 
ingenious arrangement; There are eight pumps in different parts of 
the vessel, besides the bilge pumps connected with the engines. A 
pipe from the boiler enables a jet of steam to be directed at a 
moment's notice to all parts in its neighbourhood ; and a fire engine 
and fire annihilators are kept in different parts of the ship. There 
are ten life-boats, eight of them in davits, and the improved tackling 
renders it impossible for them to reach the water except on an even 
keel. Besides her power as a steamer, she has four masts, on which 
and her other spars nearly 13,000 yards of canvass may be spread. 
But her chief feature is the number of passengers she can accommo- 
date-^730 in all. They are divided in three classes, viz., after 
saloon, fore saloon, and second cabin. She is fitted with a deck- 
house extending from one end of the vessel to the other, forming a 
promenade of about 300 feet in length, reached by several flights of 
stairs, and enclosed by iron railings. In hot climates an awning 
will be spread over this promenade, and the draught of air caused 
by the forward motion of the vessel will render it a pleasant retreat 
in hot weather. The aft part of the deck house is the saloon, 75 
feet long, for first-class saloon passengers. It is well lighted by 
square windows, tastefiiUy ornamented. At the stem end of the 
saipon is a boudoir with an ornamented skylight, in which the deck 
binnacle is placed. The arrangements for signals to the steersman 
and to the engine-room, are novel and excellent. Opposite to the 
after saloon is the steward's pantry, and there are 64 state rooms 
in the after part with elegant and commodious sleeping berths. To 
ensure an unfailing supply in the commissariat department, stores to 
the immense value of j£7.000 are provided. In addition to the full 
quantity of water required there is a condenser, which will yield 
^000 gallons of fresh water daily. Several tiers of galleries run 
round the engine-room, from which an uninterrupted view of the 
machinery may be .had. Forward of the engine-room is the fore 
saloon. The crew musters 130 hands, including officers, engineers, 
cooks, uid stewards. The quantity of coal on board is 1,400 tons, 
chiefly Welsh, with some anthracite and patent fuel for experiment. 
From the Cape the Great Britain proceeds to Melbourne and Sydney, 
reaching Melbourne, as is expected, in 56 days from her departure 
from England ; being one-half the average time of a sailing-vessel. 
She carries six heavy guns, and arms and ammunition for 100 men. 

This noble vessel has made the passage from Liverpool to New 
York within thirteen days and three hours, having beaten the 
Washington, a paddle-wheel steamer^ two days. 
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AMkBICAN BIFLEMBK. 

EuBOFEANS are not acquainted with what has been done in 
v^erica — the greatest country for rifle shooting in the world. The 
best book on the subject is that entitled "the American Rifle," 
by Mr. John B. Chapman, of Oneida Lake^ N. T. In Mr. Chap- 
man's work, there are samples of American target shooting at 220 
yards, the target being 20 inches diameter. In one sample, 10 shots 
can be covered with a man's hat around the bull's eye. Our crack 
rifle shooters employ telescopes on their rifles. Edwin Wesson, who 
is now mouldering in the dust, used to make flne rifles. We under- 
stand that since his death, the fetctory at Hartford, Conn., has 
broken down. Mr. James, of Utica, N. Y., makes splendid riflef^ 
and there are a number of excellent rifle makers among us. We 
would call attention to Mr. Chapman's work. He says that a first- 
rate American rifle, with a telescope, will, in still time, throw all its 
shots, at 220 yards distance, into a circle of I4 inches diameter, and 
at 440 yards into a circle of 8 inches diameter. No European shoot- 
ing, we believe, can compare with this.* He advises the arming of 
select riflemen with telescopic rifles ; a thousand of them would 
destroy an invading army of 30,000 men armed with muskets, before 
they could advance very far into the interior. — Scientific American, 

RIFLE EXPERIMENTS BT CAPTAIN NORTON. 

In the United Service Journal it is stated (under the head of '* Iron 
War Steamers," quoting from Sir Howard Douglas's book), that an 
oak pLink three inches thick is proof against a musket-ball fired 
with four and a half drachms of powder at forty yards. The military 
musket is three sizes larger in the bore than the military rifle. 
Captain Norton's expanding shot, fired from the military two-grooved 
rifle, will pierce through an oak plank four and a half inches thick, 
at the distance of forty yards. This fact has been proved by using a 
charge of sporting powder of two and a half drachms. This is a 
great superiority of penetrating power in favour of the rifle, arising 
from there being no loss of power by windage, and the greater 
momentum of the elongated shot striking point foremost like an 
arrow. A solid shot of the same form will not carry point foremost 
during its flight, its base (being the heavier end) will struggle to 
lead, and this contention will derange the accuracy of its flight. 

THE MINIE RIFLE. 

Mb. Faibbaibn has cohmiunicated to the British Association the 
following remarks on the Minid Rifle. Until of late years, the 

* A letter from an oflBicer serving in the Caflfre War, in the Times of May 14, 
states: — "I have seen, I suppose, some 100,000 rounds fired from one firelock, 
and have seen the efifect of Caffire fire to nearly the same amount ; and I saj 
that, first, an old flint musket, in the hands of a Cafifk'e, who puts in about six 
drachms of powder, will kill a man at 800 yards; a regulation firelock, charged 
with four drachms and a half (the soldier spills half), ditto at 550 ; common 
rifle, charged with two and a half drachms, ball, conical, hollowed out at the 
base, 1,200." 
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gtm-barrels for the army, and other descriptions, had to be welded 
apon mandrils, some of them formed by a bar of iron rolled upon the 
mandril, in a spiral direction, and then welded, by repeated beatings 
from the muzzle to the breech. Others were differently constructed, 
by welding the bars longitudinally, in the line of the barrel, and not 
in the spiral direction adopted in the former process. Now the 
whole is welded at one heat, and that through a series of grooves in 
the iron rollers, specially adapted for the purpose. This, with other 
improvements, ha!s rendered the manufacture of rifles and other arms 
a matter of much greater certainty and security than at any former 
period. Admitting the advantages peculiar to this manumcture, it 
does not, however, affect the principle of the rifle itself, in which 
there is no alteration, but in every respect similar, even to the spiral 
grooves, which, Mr. Fairbaim believes, are not altered, but are the 
same as in the old rifle. This being the case, it has been a question of 
much interest to know wherein consists the great difference in the 
practice with the new rifle, as compared with that of the old one. It 
is not in the gun, and must, therefore, be in the ball, or that part of 
the charge which generates the projectile force. But, in fact, the 
improvement consists entirely in the form of the ball, which is made 
conical, with a hollow recess at the base, into which a metallic plug 
is thrust by the discharge. The plug is so constructed as that when 
driven into the ball, it compresses the outer edges against the sides 
of the barrel, and at the same time, forces a portion of the lead, 
from its ductility, to enter the gi-oove, and to give the ball, when 
discharged, that revolving motion, which carries with such unerring 
certainty to the mark. In the practice which Mr. Fairbaim wit- 
nessed, with one of those rifles, on the marshes at Woolwich, the 
following results were obtained. Out of twelve rounds, at a distance 
of TOOysffds, only one bullet missed the target, and the remaining eleven 
rounds were scattered within distances of about six inches to four feet 
from the bull's eye. At 800 yards three shots missed the target, and 
the remaining nine went through the boards, two inches thick, and 
lodged themselves in the mounds behind, at a distance of about twenty 
yards. The same results were obtained from a distance of 900 yards, 
and at 1,000 yards there were very few of the bullets but what 
entered the target. In these experiments, the end of the rifle was 
gnpported upon a triangular standard, and the greatest precision was 
observed in fixing the sight, which is graduated to a scale in the 
ratio of the distance, varying from 100 to 1,000 yards, which lat- 
ter may be considered the range of this destructive instrument. — 
AthencBvm, No. 1,299. 

From the discussion that ensued, it appeared to be considered that 
the ball of Captain Minid is far from being the best ; for, after ten 
discharges, the barrel becomes clogged with lead, and the rifle can- 
not be loaded. The principal object is to prevent windage, and this 
has been attained in a simpler and more advantageous manner by 
different forms of elongated balls. The hollow ball without the iron 
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cap was stated to answer the purpose equally wejl^ without leading 
the barrel. The advantage of .the elongated or conical ball waa 
stated to be, that when firing at a long range^ the elongated form 
caused the ball to fly end foremost like an arrow, and to adapt itself 
to the parabolic curve described by its flight ; whereas the end of a 
round ball does not follow the line of curvature, and at the latter 
part of its course the spiral motion imparted to it is at right angles 
to its descent. 



AMEBICAN SELF-LOADING REVOLVER. 

The New York Courier describes a newly invented Revolver and 
Self-loading Rifle made by Col. P. W. Porter, of Tennessee, and said 
to be capable of discharging fifty loads in a minute and a half. The 
rifle is a little over the ordinary weight, and, although a revolver, can 
be used as a single gun, the revolving agent being the guard of the 
gun instead of the hammer as in other revolvers. The guard, after 
revolving the cylinder, returns to its place, and firmly fastens by 
means of a spring in the stock. The cylinder, which is perforated 
with nine chambers on the exterior rim, turns in the breech, pre- 
senting in rapid succession each loaded chamber to the barrel for 
discharge. The part that comes directly in contact vrith the barrel 
is protected, first by the cylinder pressing firmly against it, and next 
by springing plates which catch and turn off any fire that might, 
possibly escape through the junction. The ordinary trigger is used, 
and the rifle is discharged by percussion caps, and primes itself by an 
arrangement which presents itself to the hammer in succession. The 
caps are placed in a rim, and the hammer is on the one side of tiie gun. 
The nine chambers mentioned above being discharged, another 
cylinder, which may be kept in the pocket of the person using the 
gun, may be inserted in place of the one deprived of its contents, 
without a loss of more than three or four seconds, and nine additional 
discharges made in succession. Then, by placing over the top of the 
cylinder a flask which contains both powder and ball (or shot if 
necessary), the chambers are loaded by every revolution of the 
cylinder, so that the supply is only eadiausted when the flask is 
empty, and in this manner fifty discharges are made in the short 
space of a minute and a half. The flask or magazine over the 
cylinder is water-tight, and affords good protection to the works it 
covers. The rifle can be discharged as long as the magazine con- 
taining the ammunition holds out, and by manufacturing a gun 
with proportionate arrangements, the magazine would consequently 
be larger, and capable of containing fifty or one hundred chargea. 
^ot can also be placed in the magazine, and would, by changing the 
barrel, which is often done, be equally available. By this means 
the newly-invented gun will answer all the purposes of the fowling- 
piece, besides having the advantage over the latter of discharging 
about forty times a minute. The priming part is so arranged that 
the fire, instead of setting off the powder at the bottom of the chaivet, 
ignites it on top, but under the ball^ thus burning all the powder 
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interied instead of destroying some and throwing the residue out ot 
the gun in its crude state^ and having a greater resisting effect. The 
cbai^ used is very small, yet this nfle has been found to carry a 
great distance, and in all experiments made, drives its bullets deeper 
into timber than any other tested against it. 

NEW BULLET. 

A New Bullet has been patented which promises to supersede the 
old Minie ball. The bullet, which externally is of the form of the 
Minie, is cast upon a cup of stout metal plate, tinned, the cap being 
formed pretty much on theprinciple of a copper cup. The tin and 
the lead unite together, llie powder forces out the sides, and the 
tinned plate keeps them in that position, so as to ensure a perfect 
rifling. The sides, however, are capable of being made much lighter 
than the Minie ; in fact, the entire bullet does not exceed the weight 
of the ordinary round ball. The experiments, which have been tried 
at a range varying from 200 to 1000 yards, were perfectly successfuL 
The bull's-eye, about two inches in diameter, was struck several 
times at 400 yards. 

COLOUBS MOST FBEQUEKTLT HIT DUBINO BATTLE. 

It would appear, frt)m numerous observations, that soldiers are 
hit during battle according to the colour of their dress, in the follow- 
ing order : — ^Red the most £a.tal colour ; the least &tal, Austrian 
grey. The proportions are :— Red, 12 ; rifle-green, 7 ; brown, 6 ; 
Austrian bluish grey, 5. — Jameson's Jowmalf No. 105. 

ON TOOLS AND MACHINES. 

The Bev. Professor Willis, F.B.S., has read to the Socie^ of 
Alts, a paper " On Tools and Machines for working in Wood, Iron, 
and other Materials." The Lecturer commenced by some observations 
on the Great Exhibition, in which he did not consider machines 
oonoemed in the processes of manufacture to have been well repre- 
Bented. The Professor then exposed the feJlacy of the contempt 
often entertained by practical self-taught men for those who are 
scientific and theoretical. No doubt the scientific man gives occasion 
for the charges which are brought i^ainst him : his object is to show 
in action the principles he is enforcing, and he there&re chooses as 
bis examples machines of the simplest kind, exciting on that account 
the cont^pt of the practical mechanist. The exceeding jealousy 
annatifig between manufacturers of machines and tools is very muck 
to be deplored. By preventing the open adoption of one another's 
improvements, a great impediment is put in the way of the per- 
fection of machinery, whilst the secret piracy that so often takes 
place increases the jealousy and distrust. Combined with this is the 
intricacy of the patent laws, which prevent a step being taken in 
any direction without treading on another man's toes. In other 
practical sciences, this jealousy and distrust do not exist : the great 
discoveries of Faraday are at once adopted and foUoTie^ xi'^ \s^\£a 
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fellow-labonrers in the same path. Professor Willis then eiplained, 
by means of his admirable models^ the principles of the action of 
the chief machines for " the shaping and confection of bmte mate- 
rial." These models, or " geometrical diagrams," which are not only 
contrived, but also made by Mr. Willis, are those used by him 'in the 
illustration of his lectures as Jacksonian Professor to the UniversitY 
of Cambridge. Their frames are of card-board ingeniously jointed 
80 as to be exceedingly stiff when put together, and yet capable d 
, very speedy and easy transformation, llie working parts are of iron 
and brass, of simple forms, capable of being repeated in all the dif- 
ferent models of the series. Professor Willis explained at length the 
mode of their construction, in the hope that it might enable otibers to 
make them. Shaping-machines are of three kinds, lathes, planing- 
machines, slotting^machines. The use of machines for shaping the 
parts of other machines originated with the watchmakers in the 
course of last century ; and the first marmfactv/ire in which they were 
employed was that of Bramah's locks. This was followed by Bruners 
block machinery. The lathe is the most ancient shaping-machine. 
The planing-machine was invented on account of the £fficulty of 
making a flat sur&ce in the lathe, the different velocities of the dif- 
ferent parts of the sur&ce preventing an advantageous cut being 
taken. The Society of Arts, in 1827, rewarded Mr. Clements for aD 
ingenious lathe, in which this was overcome, by reducing the q>6ed 
of the work as the tool travelled outwards ; but the planing-madiine 
was invented at the same time and superseded it. The slotting- 
machine originated in the tool invented by the late Sir I. Brunei mr 
mortising the holes of blocks. 

PHILOSOPHIOAL INSTEUMKNTS. 

Mr. Glaisheb, F.R.S., has read to the Society of Arts a paper 
" On the Philosophical Instnmients and Processes of the Exhibition." 
Mr. Glaisher conunenced his lecture by a comparison of the list of 
dmderaia put forth by Dr. Playfair, with that of the instruments 
actually reported on by the jury of Class X., which showed that this 
department of the Exhibition was far from representing resklly the 
state of science. The several sections of that Class were gone 
through seriatimf the most worthy instnmients in each having a 
notice more or less detailed. 1. Asbx>nomical instruments. Simms's 
very beautiful and. original contrivances for illuminating the wires of 
a telescope — ^Boase^s large equatorial ; methods of illumination and 
their progressive improvement being explained by the aid of dia- 
grams. 2. Mectrical instniments. Shepherd's clock was spoken of 
in high terms as a real addition to horology. Mr. Glaisher detailed 
the American application of the telegraph to astronomical obaer- 
vations: in this method the observation is recorded, not by counting 
the seconds, and while still observing, noting in writing the times, 
but^r simply pressing a stop. In the case of stations as &r apart 
as Washington and (Sncinnati, it was found necessary to determine 
whether any time was taken up by the passage of the electric fluid 
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{hrougli the wire, and it was discovered that it travels at the rate of 
12,(H)0 miles in a second. These experiments are still in progress. 
8. Nautical instruments. A fine collection from America, by 
Ericsson ; also, a highly ingenious compass, by St. John, in which 
the effect of local disturbance (from chain cable, &c.) can be distin- 
guished from, that caused by general magnetic change. The want of 
an instrument of this kind was said to have caused the Mlure of 
the Lopez expedition. 4. Surveying instruments. Very beautifrd 
ones were sent from Russia and Austria. 5. Optical instruments. 
The telescopes were few, but good. Buraud's lens of rock crystal, 
Wray's fluid object-glasses, and Chance's 20-inch object-glass, were 
noticed with approv^. It was hoped that some one might be found 
to share with Messrs. Chance the risk of failure in grinding this 
monster glass. The progress of England in this section is highly 
satisfEM^ry. We are, thanks to the removal of the odious glass tax, 
&Bt rivalling Paris and Munich. The thermometers and barometers, 
the photographs and calotypes, and certain applications of the elec- 
trotype, by Mr. Hetherington Henry, were next noticed. In the 
former, the " maximum thermometer" of Negretti and Zambra was 
particularly praised, and one of the instruments was shown by the 
mventor. The lecturer explained the very ingenious barometers 
and pressure gauges of M. Bourdon. Photography is beginning to 
be applied to the recording of astronomical observations : this is due 
to Mr. Brooke. This apparatus was shown by diagrams, and its 
excellence borne testimony to by Mr. Glaisher. 

LALANNE'S GLASS SLIDE BULB. 

This improvement consists less in the substitution of Glass for the 
usual ivoiy, bone, or wood, than in the extension of its range of 
practical utility. First, the absolute number of scales is much greater 
than usual ; secondly, there appears (for the first time) upon the fstce 
of the slide itself, a number of constant multipliers or " gauge points,^ 
as they are called, which will be found of the greatest practical 
value. The instrument is accompanied with a short Treatise by the 
Bev. William Elliott, in which the author not only gives a full 
explanation of the system of its construction and the manner of 
using it, illustrated by numerous examples, but a very complete 
account "of the theory of the sliding rule," in the genercd, which 
last portion is, of course, as applicable to other rules as to this of 
M» Lahume. 

NEW LEVELUNa INBTBUMENT. 

Mb. W. Gillespie, of Torbanet-hill, Bathgate, has invented and 
patented an instrument called "the Inclinometer," for taking and 
'adjusting the sur&ce of slopes, railway gradients, the dip or rise of 
the bottom of water channels, and which is generally apphcable to 
the execution of all levelling and sloping operations known in civil 
engineering. The instrument may be understood and applied by an 
ormnary labourer. It is constructed in the form of a paraUdb^gcvrai^ 
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The bottom parallel being placed upon any slope, the under parallel 
necessarily represents to the eye the precise amount and direction of 
that slope — ^more especially since direct means are taken to compare 
it with the true horizontal level. For, to measure the amount oi 
slope, an additional limb or parallel is hinged, at one end, to the top 
bar or parallel of the parallelogram. From the other or free end of 
this addition, depends a plummet or pendulum, by a cord or wire 
passing vertically down ihe graduated front of an additional side bar 
or limb of the parallelogram, fixed at right angles to the moveable 
parallel or spar above. This moveable limb being raised from the 
parallel position in which it reposes upon the upper bar of the In* 
clinometer, to a position perfectly horizontal according to the 
plummet, and, if necessary, fixed' in that position by a sector or 
quadrant with loose screw attached ; the space intervening betwixt 
tiie two top bars, as marked off on the graduated or vertical side, is 
the rate of slope sought to be ascertained. The bottom and top 
parallels being thrown from the due level in trying the slope, and 
the due level restored in the case of the move-spar, its deepening or 
vertical limb thus shows the difference — the two constitutin&r^ in ract, 
the elements of a rectangle, or two of the sides of a parallelogram, 
the same as the instrument itself, only applied to ^e true levely 
whilst the instrument is applied to the slope. The difference thus 
evinced must therefore be the exact rate of slope, or deviation from 
the level ; and the instrument is capable of being fixed to that rate of 
slope by screwing to the immoveable top bar the sector attached to 
the moveable one. — ^Abridged from the Scottish Press. 

IMPBOVED HELICOOBAPH. 

A FAFEB has been read to the British Association, ** On Penrose 
and Bennett's Sliding Helicograph," communicated by Professor 0. 
Piazzi Smyth. The author observed: ''I was led, during my re- 
searches on the subject of the refined curves of the Ghreek mouldings 
and ornaments, to consider whether it would be possible to contrive 
some method of describing the volutes and scrollwork at once more 
ready and more satisfactory than the tiresome approximations, by 
means of circular ones, which have generally been used. I invented 
an instrument for this purpose, called the Screw Helicograph. This 
instrument has been elaborated into the improved form now ex- 
hibited. By simply turning round the graduated ring within the 
square frame, this instrument is enabled to draw in pencil or ink 
any form of the equiangular spiral from the circle to the straight 
line; and, by alterations in the position of the pen, or of the centre, 
with respect to the guide bar, certain variations may be obtained. 
Also, either a parallel line to the first may be drawn by a simple ad- 
justment of the pen, or a duly converging line, by bringing the 
whole frame nearer to or farther from the centre. Expressing the 
ratio between two spiral radii at an interval of 360^ (viz, a*7r) by the 
term ' spiml ratio/ it appears that curves drawn with this instrument 
with spiral ratios less than 8 or 10 to 1 are fitted for volutes and 
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aooll-work, and those whidi are drawn with higher ratios for the 
oatiines of yases and other such figures where a gentle variation of 
mvalure is demred. This quality is insured from the property of the 
emre that the radius of curvature is proportional to the length of 
fte arc. For figures where great energy is required, curves of a 
different nature are more suitable, but no curves appear to surpass 
these in sweetness of sequence." 

THE PANTOGBAFH. 

This cntting and carving machine, whereby copies of all sorts of 
workmanship in wood, stone, or metal, and on a scale larger, smaller, 
or the same, compared with the originals, may be turned out with 
peat rapidity, has been patented by Mr. Searby, and a Company 
bag been formed for the development of its capabilities. Acting on 
ihe principle of the slide-rest or floating bed, and directed by the 
Puitograph, the machine is moved with such facility and exactness 
in all the directions of the cube, under a fixed tool or tools, that it is 
capable of producing, in cutting, carving, or engraving, a faic-simile of 
almost anything presented to its operation. According to the 
statementsi, "the hardest substance offered no impediment to its 
powers : it can turn out copies of any shape you please. It will 
engrave seals to any pattern; turn out an exact copy of the Medicean 
Venus or the Greek Slave; fiimish blocks to the calico printer, the 
fioordoth manu£sbcturer, the paper-stainer, and the letter-press 
printer; execute monumental Ablets and architectural ornaments; 
form saw- handles ; cut names and sign-boards, or do anything else 
which requires any sort of shape or impression to be given to the 
hardest materials, — performing that which appears the most difficult 
or delicate feat, with as much despatch, exactness, and finish, as the 
easiest and least pretending. We have seen, for example, two 
initial letters which were cut in less than one minute, but which, 
we suppose, it would take a skilful stonemason the best part of an 
hour to chisel out only half as well. The utility of the machine may 
be infrared from its applicability in the single department of saw- 
handles. One of the Company's machines, managed by a man and a 
boy, will produce 800 handles a day from one cutter ; but, as each 
madiine may have three cutters or more, it is obvious that the 
entire trade might be supplied by a few machines. The machine is 
dieap, and may be wrought with ease by any description of power, 
from hand to steam. — Builder, No. 508. 



couch's patent bock-drillino machine. 
A Book-Dbulino Machine, now at work on Taylor's Ledge, Somer- 
Tilte, United States, is thus described by a Boston joumsd : — '' The 
machine consists of a small upright boiler, placed on wheels so as to 
be easUy moved from place to place ; to which is attached a small 
■team-engine, so contrived that it can be set in any required position. 
Hie piston-rod of the engine is made hollow, and through this and 
the eroes-h^ul the drill passes perfectly free. In the cross-head of 
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the engine is placed a simple apparatus for seizing, turning; and 
throwing the drill. The motion given to the drill is the same as in 
hand dnlling, where the "chum-drill" or "runner" is used. The 
machine strikes from 150 to 200 blows per minute, according to the 
activity of the steam power; and in the peculiarly hard rock of the 
ledge on which it was at work, it settled a 3-inch perfectly round 
hole at the rate of about half-an-inch a minute. By computation 
this machine, it is said, will do from sixteen to twenty men's work, 
at an expense of from three to six dollars per day. The probable 
cost will be short of a thousand dollars. It is said to driU a hori- 
zontal hole as easily as a vertical one. Indeed, this is one material 
advantage of the machine^ that it can drill at any angle, from 
horizontal to vertical." 



A FEBFOBATINO MACHINE. 

The tunnel of the Troy and Greenfield Railroad, through the 
Hoosac mountain, is made with one of Wilson's stone-dressing ma- 
chines. This machine is worked with a steam engine, and will 
enter from 6 to 15 linear feet per day. The cutters are circular plates 
-of cast-steel, of 14 inches diameter, half-an-inch thick, and ground, 
with a bevil on each side, to an edge. They are placed on the rock, 
at the angles of about 45 degrees, and roU over the sur&>ce with great 
rapidity. The edge is pressed into the rock with great force, and. 
acts as a wedge, prying up and throwing off the rock in a sur- 
prising manner. A block of granite, 10 feet long and 4 feet wide, 
was placed on a carriage, and submitted to a single cutter, gauged 
to cut 2 inches from its sur&ce. It passed over the entire stone in 
22 minutes, and cut off 1,600 lbs. of rock, leaving the same as 
smooth as any hammer-dressed stone. — Albcmy Argva, U. S. 



TBIALS OF ANOHOBS. 

The following tabular result of four series of experiments made 
at Sheemess, in the past year, affords a correct idea of the holding 
qualities of the several competing Anchors: — 

Pi/rat Series of Experiments, At the Dockyard. 



Trotman 


HonibaU 


Mitcheson 


Rodgers 


Aylen 


Admiralty 


beat 


beat. 


beat. 


beat. 


beat. 


(new) beat. 


Rodgers' 


Aylen 


Isaacs' 


Aylen. 


Admiralty 


O.WXennmc 


Ex. Prize 




(American) 


Admiralty. 


(new) 




Admiralty 


Mitcheson 


Admiralty 


(new) 


Isaacs. 




(new) 




(new) 








HonibaU 




Rodgers' 


• 






(Porter's) 




stream 
kedge 








Rodgers* 




O.W.Lennoz 








stream 












kedge 












Admiralty 




Aylen. 








(new) 6 owt. 












heavier. 
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Second Series of ExperimefOe, On the Beach, at Oarrieon Point, 



Trotmaa 



Aylen. 

O.W.Lemiox 
HflDibftU. 

I (new). 



HonibaU 
beat. 



Isaacs* 
(American) 
Mitdiesoii. 



Mitcheson 
beat. 



Rodgers* 
(E. P.) 



Rodgers 
beat. 



Aylen's 
(2nd trial). 



Aylen 
beat. 



Rodgers* 
(1st trial). 



O.W.Lennox 
beat. 



Admiralty 
(new.) 



Third Series 


of ExperimerUe, At Black Stakes, in 


the Medway, 


Trotman 
beat. 


Rodgers 
beat. 


Mitcheson 
beat. 


Aylen beat. 


G. W. Lennox 
beat. 


Aylen. 
O. W. Lennox. 


Admiralty 
(new). 


Rodgers* 

(E. P.) 

HonibaU. 

Mitcheson. 


G. W. Lennox. 


Isaacs. 



Fourth Series of Escperimenti 


u Steam Trials at the Nore, 


Trotman beat. 


Mitcheson beat. 


Aylen beat. 


Rodgorsbeat. 


Admiralty (new). 


HonibaU. 

Isaacs (American) 

Trotman (2d trial.) 

Lenox. 


Rodgers (at 2d 
trial). 


Aylen (1st and 2d 
trials). 


Mitcheson (Ist 
trial). 



In a supplementary trial, the canting properties of the several 
anchors were thus ascertained. The whole of them, eight in 
number^ were placed in a line on their stock end, and a 36 fathom 
length of chain was successively bent on to each, with tackle and 
running gear attached to it. Upon this a party of marines hove 
smartly imtil the anchors canted into biting positions. In this 
instance the American anchor achieved a triumph, turning over 
immediately the strain was applied. The distances dragged by each 
of the others before canting were very trifling. Aylen *s was drawn 
22 inches^ which was the greatest of any. In this respect, therefore, 
there is comparatively little difierence between them. The officers 
present evidently evinced much interest in these important experi- 
ments, from which much practical information of the present state 
of the anchor art may be gained. 

Next, the anchors originally tested at Woolwich with the usual 
proof strain, and subsequently experimented with at Sheer- 
ness to ascertain their holding powers and other qualities, were 
brought into the Anchor-testing room at Woolwich Dockyard, to be 
broken in the presence of several officers and scientiflc gentlemen. 
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The first anchor placed in the testing frame was one of Lientenant 
Bodgers* patent anchors weighing 19 cwt. 8 lbs., the usual testing 
strain of that weight being 19} tons. On the 20 tons strain being 
applied; the deflection was a quarter of an inch, and it began to 
crack at 45 tons, and again at 68J tons, 70^, 71}, 72, 73, and broke 
its shackle at 7^i tons, which completed its trial. 

Mr. Mitcheson having declined to have his anchor broken, one of 
Messrs. Brown and Lennox's anchors, weighing 20 cwt. 8 qrs. 141bs., 
was placed in the frame, the usual proof strain being 2H tons. 
On 20 being applied it deflected 1-1 6th of an inch, and it cracked 
at 444 tons, and broke at 47 tons, the shank being broke even 
across at 2 feet 4} inches fr^m the crown. 

Mr. Isaacs' American anchor, weighing 21 cwt. qr. 14 lbs., was 
then placed in the frame, the usual proof strain being 21} tons. On 
20 tons being applied it deflected 3-16ths of an inch, and cracked at 
58 tons, and again at 61, 62, and broke at 63 in the shank, near the 
crown. 

Mr. Trotman's anchor, weighing 21 cwt. 1 qr. 10 lbs., was next 
placed in the testing frame, and on 20 tons being applied, it de- 
flected ll-16th8 of an inch, and cracked at 51^, and again at 53, 
and broke at 534 tons, in the shank, 2 feet 4 inches from the crown. 
It was not intended to break Mr. Honiball's (late Porter's) anchor, 
its principle being so similar to Trotman's, which was made as 'an 
improvement upon it ; but in consequence of Trotman's being the 
first made on his plan, and the peak found to press too much on 
the shank, it was decided that Mr. Honiball's should be broken. 
On being placed in the testing frrime, it began to crack on the appli- 
cation of 54 tons, again at 594, 6O4, 63, 66, and broke at 754 at 
2 feet 34 inches from the pin in the crown. The upper arm broke 
at the same moment ; a proof of the equal strength of both parts of 
the anchor. 

The trial concluded at half-past four o'clock P.M., by breaking 
one of the Admiralty anchors, which began to crack at 404, again 
at 484, ^^f ^^f ^^i* ^34, 54, 544> and the arm came out of the 
crown at 564 • 

The breaking of Mr. Aylen's anchor next took place ; when it 
deflected five-eighths of an inch on 20 tons strain being applied. It 
cracked at 44, and broke in the shank, near the crown, at 474 
tons. 

The following gives at one view the final result of the experi- 
ments, the breaking of the anchors, and the time occupied in 
breaking each ; and we may here observe that the labours of the 
committee have been repaid in the feeling of satis&ction of having 
rendered to the maritime interest of this country, and to humanity 
generally, a great boon in an improved and truly efficient anchor, 
formed purely on scientific principles worthy of the age in which we 
live. It is impossible to overrate the importance of these experi* 
ments (the first series of which have been brought to a close), their 
tendency being the preservation of life and property. 



MEOHAmOAL AND USEFUL ABTS. 



57 



AnchoCT. 



Ueatenant Sodgers's.. 

lQtclie8on*8 

Brown and Lennoxes .. 

laaacs's 

Trotman*B 

Honibairs 

Admiralt7*8 

Ajlen*8 



Weight. 


Proof 
Strain. 

Tons. 


First 
Crack. 


Broke. 


Time in 
Breaking. 


Cwt. qr. lbs. 


Tons. 


Tons. 


Minutes. 


19 8 


19f 
2li 


45 


73i 


21 


21 


—1 


— 


— 


20 3 14 


21 


4ii 


47 


7 


21 14 


211 


58 


63 


10 


21 1 10 


21 

21 


51 


53i 


18 


20 3 7 


54 


75i 


42 


20 2 6 


2li 


40 


564 


26 


21 1 


21i 


44 


47i 


6 



PRINTING MAOHINKRY. 

Mb. Augustus Afflegath, of Dartford; Kent^ has patented cer- 
tain improyements : in which he claims ^'^ The division of the form 
of type upon two cylinders, whether such cylinders are placed hori- 
zontally or vertically, or however combined with the impression 
cylinder and other pa^ of a printing-machine. Also, the galley-chase 
for retaining the type. Likewise, the use of taper type having sides 
tapering to a larger angle than that given by the cylinder firom which 
it 18 imposed. And farther, the double action by arranging two 
impression cylinders to act against the type cylinders, whereby two 
complete impressions are obtained at each revolution of the type." 
For details, with illustrations, see the MecJumics* Magazine, No. 1510. 

CLEANSING MACHINERT. 

An apparatus for Beating, Brushing, Scouring, and Drying Carpets 
has been patented by Mr. Horn, of Belgrave-street, Pimlico. The 
caipet is fixed on rollers, and made to pass between spring whips 
and revolving brushes. In purifying feathers, wool, &c., dust is first 
removed : they are then subjected to steam, and dried by heat. 

IMPROVED LUBRICATOR FOR MACHINERT. 

M. B. Ck)QUATRix has patented a Lubricator, consisting of a box 
containing the oil, from the bottom of which a tube descends directly 
cm to the bearings ; and on the top of this tube a boss is cast, with a 
screw, thread turned in it, into which a thumb key, with a conical 
point, is screwed, so that the annular aperture formed in the tube by 
the insertion of the key can be instantly closed, when the machinery 
is at rest. By raising the key by unscrewing, the conical point 
serves^to regulate the supply from one to as many drops per minute 
as may be required. In fitting on this lubricator, it is only necessary 
to take off the old and insert the patent one instead. 



IMPROVED COUPLING. 

A Coupling has been patented by Messrs. Gale and Fensom, of 
Homerton, for joining the two ends of bands or straps used for driving 
machinery. It consists of a gun-metal plate, covered with gutta 
percba, with two- studs screwed throughout, to receive two screws 
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with countersank heads, for brining down a top plate of the same 
metal. By passing the studs through two holes in each end of the 
band, and screwing down the top plate, a powerful grip is obtained 
throughout the whole width of the band, without causing any ob- 
struction in passing over or under rigging, friction pulleys, &c 

IBON UANUFAOTUBiE. 

Mb. Jones, of Bilston, has patented a peculiar method of con- 
structing Furnaces with a view to preserve them as much as possible 
from the action of the fire. The claims are, for the use of water, or 
other cooling liquid, supplied by proper troughs, to the doors, 
dampers, flue jamb plates, the bridge plates, and back wall plates, 
of puddling, boiling, or heating furnaces, and also for a tank under 
the bottom plate for cooling and preserving them. Likewise the 
employment of a flue for carrying off the heated air, sparks, and 
products of combubtion, from a refinery furnace; and the economiza- 
tion of heat from the latter, by passing the heated air from the same 
through the flues of or aroimd a steam boiler. — Minmg Jcwmal, 

SILEBIAN ntON. 

At the decent Silesian Exhibition of Arts and Manufactures, the 
most extensive display of Iron, in all the stages of its manu&cturej 
was fient from the numerous forges or Hutten of Count Benard, who 
alone occupied a Wge portion of the basement of the building. The 
quality of the metal produced at his works has secured it a local 
reputation ; though other establishments, as the Laura Works, at 
Beuthen, produce iron in bar and the larger forms in greater quan- 
tity. The Renard Works are unrivalled in the finer sorts ; and of 
hoop iron, nail-rods, wire, cast iron for cooking vessels, sted in 
many varieties, especially forged steel of the finest quality, there was a 
most abundant supply. Sheet iron was exhibited from these works of 
such a degree of tenuity that the leaves can be used for paper. A 
bookbinder of Breslau has made an album of nothing else, the pages 
of which turn as flexibly as the finest &,bric of linen rags ; perhaps, 
books may hereafter be printed for the tropics on these metallic 
leaves, and defy the destructive power of ants of any colour or 
strength of forceps. We have only to invent a white VDk.f and the 
thing is done. Of the finest sort the machinery rolls 7,040 square 
feet of what may be called leaf irpn from a cwt. of metal. In point 
of price, however, the Silesian iron cannot compete .with English ; 
much is still smelted with wood, and the coal and iron districts lie 
at great distances from each, so that much capital is consumed by the 
conveyance of fuel to the works. — Times, 

IBON UaHTHOUBE IN THE UNITED STATES. 

A LiOHTHOnsB on Carysfort Reef, Florida, has been completed by 
the Topographical Bureau, Merrick and Towne, of Philadelphia, 
engineers. It is built on piles arranged upon the angles and centre 
cf an octagon ; the heads of these piles are united by iron ties, 
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and on this rise courses of iron pillars, and a strong central 
0(di2nm from the centre foundation to a level witii the top of the 
upper series of pillars ; from which central column there radiate, at 
proper levels, iron girders of great strength, which, added to the 
horizontal ties extending from one pillar to another, form a combina- 
tion so compact and stiff that no force of the wind, it is supposed, 
will ever disturb it. For the residence of the keepers of the lighl^ 
a cast-iron dwelling of a circular and conical form is fitted to the 
above described frame- work of pillars, ties, &c., at a point of 85 feet 
above the level of the reef, and 20 feet above the highest tides. 

The dwelling consists of two stories. The lower one, being 8 feet 
in height, and 40 feet in diameter, is designed for the deposit of 
stores, the kitchen, &c. It is fitted with 8 windows, and 16 bulls' 
eyes^the. former for air, and the latter for light. It contains six 
iron tanks for water and oil. The upper story is divided into six 
rooms^ with a hall in the centre to allow a free ventilation in all the 
apartments. There is a door at each end of the haD, and a large 
window in each room. Surrounding this story is a gallery, exterior 
to the house, 5 feet in width, where the keepers may exercise. 

From the centre of the htdl rises a spiral staircase to the top of 
the structure. This staircase is inclosed by an iron cylinder, the 
whole weight of which rests upon the roof of the dwelling-house. On 
the top of the structure is placed the watch-room and lantern, or 
light-room, fitted to contain a Fresnel apparatus of the largest size, 
that will produce a light of the highest power. The diameter of the 
structure at the base is 50 feet, and 20 feet at the level of the watch- 
room floor. The height of the entire work above the surface of the 
reef is 127 feet, and the height of the centre of the light 115 feet. 

IMFBOVED SOLED BRASS TUBES. 

Mb. G. F. Muntz, jun., of Birmingham, has patented a method of 
manu&cturing Solid Brass Tubes, without joint or solder, for flues of 
locomotives, &c. The composition preferred by the patentee is sixty 
parts of best refined copper and thirty-eight parts of good zinc ; and 
the first process is the casting of a tube shorter than required, in a 
peculiarly-formed mould. This tube is then brought to a tempera- 
ture at least equal to boiling water, and its interior rinsed with a 
mixture of lime in water, with common salt. It is then, at a red heat, 
passed through a pair of flat rollers, similar to those used for rolling 
flat bar-iron, which produces a bar of brass with rounded edges, but 
with a flat orifice throughout — ^the lime mixture preventing the adhe- 
sion of the top and bottom surfaces ; and in this rolling the casting 
attains a considerable increase in length. One end of this is then 
sufficiently opened by the workman with a suitable tool to a distance 
in length of about 6 inches ; and, being again brought to a red heat, 
is passed through grooved rollers over a proper-shaped mandrill. A 
tube, oval in section, is the result. Having again been passed heated 
through cylindrically grooved rollers over a circular mandrill, a 
finished tube is produced. 
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OOATINa AND ORNAMENTINO ZINO. 

A PATENT has been taken out by Mr. F. H. Greenstreet, of Al- 
bany-streetj for Coating and Ornamenting Zinc Surfaces, by means of 
acids alone, or in combination with other matters. The solution may 
be applied by sprinkling, dabbing, spreading, or marbling ; and the 
surfisices are capable of ftirther ornamentation by painting. Muriatic 
acid, diluted with water to about 1*114 specific gravity, gives a light 
ash colour; chrome yellow, with the same acid, a yellowish grey: 
Saxony green, mixed gradually with the acid to a paste, and stirred 
until effervescence ceases, produces greenish iron grey : white lead 
with the acid, or Kremintz white, gives a grey coating : the atnd 
with sulphur produces a yellowish white. Butter of antimony gives 
a black colour: when mixed with the other pigments it does not 
alEkd them, but makes a good groundwork. Tlie sur&ces having 
been coated, should be protected by a coat of varnish. Copal may 
be us^, but the patentee prefers a preparation of wax, as effectually 
preventing oxidation. 



SOLDERING METALS. 

M. Derodb, of Paris, has patented a new process for uniting cast- 
iron to cast-iron and other metals, and for uniting other metals toge- 
ther. He claims — 1. The uniting of metals by the agency of elec- 
tricity (either magnetic or electro-galvanic), with the usual scouring 
process, and with the addition of ordinary heat. 2. The combining 
electric agency (either magnetic or electro-galvanic) with the scouring 
process. 3. The application of an electric multiplier to the scouring 
process and to the Soldering of Metals. 

CASTING IN BRONZE. 

Mr. Robinson's new process of Casting in Bronze, was exhibited 
to perfection in June last. By this method, works of great size and 
importance are moulded entire, instead of piecemeal as of old. 
Every multiplication of the acts by which a work of Art is to be 
tranrferred from its original Art-language into another increases, it 
wiU be obvious, the risk of some sacrifice of the author's intentions or 
proportions : — so that Mr. Robinson's new method, by which a 
single act of translation is made to suffice, is at once a simplification 
and a most valuable improvement. The first experiment on a large 
scale was made with Mr. Behnes's Peel statue for the town of Leeds, and 
the success was such as to establish the process for future great works. 
In the present case., the subject was the fine statue, upwards of ten 
feet in height, which Mr. Baily has modelled for Sir Robert's native 
town, Bury, in Lancashire. Of old, the casting of large pieces, even 
when such works were divided, took place in pits dug to contain the 
mould, — and the legs and trunk would have received the burning 
stream which was to harden to immortalitv within them in upright 
posture. On the present occasion, a huge iron case, strongly bound 
and rivetted, had been built on the surfitoe of the floor, of dimen- 
sions to receive the full-length figure in a horizontal position. Close 
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at hand glowed and roared the huge furnace in which the fusion of 
metals was, under the compelling power of a heat intensified into 
almost invisibility, for hours goiog on. When this process of fusion 
was accomplished, the mixed metal, to the weight of more than two 
tons, was received into an iron cauldron, and swimg by machinery 
to the case which enshrined the mould. In the black sand that 
formed the roof of this case and of the mould there was one great 
vortex for the reception of the flaming material, — ^and from this, 
channels running ii^all directions to convey it horizontally to every 
part of the figure at once. Here, the liquid flame was skimmed : — 
and after a few minutes of breathless pause — under the influence of 
strong excitement to the spectators, and of deep anxiety no doubt to 
those more immediately concerned — ^the final signal was given. The 
cauldron was turned over at the mouth of the vortex by the machin- 
ery from which it swung, — and in thirty seconds by a stop-watch, 
the Bury '* Peel " was cast ! The thing was like the creation of- an 
enchantment. The workmen at once proceeded to the task of 
knocking away and uncovering ; and the result was a cast of sur- 
passing beauty — almost perfect from the mould itself — and scarcely 
needing the chaser's hand. — Alheaceumj No. 1288. 

BAGOS' PATENT HAOHINEBT FOB' OBUSHINa GOLD QUABTZ AND 

MBTALLIO OSES. 

Thb principle of applying the direct action of steam or of atmo- 
sphOTic pressure to the movement of a forge hammer has already 
formed the subject of various patents long since expii'ed. The im- 
provements, however, which have been made in the construction of 
this description of engine within the last few years have invested it 
with a certain degree of novelty ; and it is in the application of the 
principle here named to a new and useful purpose, and in the details 
whereby that application is rendered practically efficacious, that the 
present invention consists. Wherever rollers and ordinary stamp- 
heads are employed for crushing ores, a separate and independent 
steam engine, with its shaft, fly-wheel, and connecting gear, is 
necessary to produce motion ; but here the apparatus is complete in 
itself. 

The most striking feature in this engine consists in the " regene- 
rator,*' composed of wire net, placed side by side until the series 
attain a thickness of 12 inches. Through the almost innumerable 
cells formed by the intersection of these wires the air must pass on 
its way to the working cylinder, and is so minutely subdivided that 
the particles composing it are brought into close contact with the 
metal which forms the wires. Thus, the side of the regenerator 
nearest the working cylinder is heated to a high temperature. 
Through this heated substance the air must pass before entering the 
cylinder, taking up, as demonstrated by the thermometer, about 4t6(p 
of the 480^ of heat required to double its volume. The additional 
Z(P are communicated by the fire beneath the cylinder. The air 
thus expanded forces the piston upwards, opena ^^ ^^"9^, vsA H^^ 
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imprisoned air, heated to 48(P, passes from the cylinder, and again 
enters the regenerator, through which it must pass before leaving 
the machine. The side of this instrument nearest the working 
cylinder is hot, but the other side is kept cool by the action upon it 
of the air entering in the opposite direction at each up-stroke of the 
pistons. Consequently, as the air from the working cylinder passes 
out, the wires absorb its heat so efiPectually that, when it leaves the 
regenerator, it has been robbed of it all except about 30^. In other 
words, as the air passes into the working (^linder, it gradually re- 
ceives from the regenerator about 450° of heat ; and as it passes out 
this is returned to the wires, and is thus used over and over, the 
only purpose of the fires beneath the cylinders being to supply the 
80° of heat we have mentioned, and that which is lost by radiation 
and expansion. 

GOLD BEFnsriNO. 

Most of the native'gold brought to the American mint for refining, 
contains silver, from which it must be separated before it can be sup- 
plied with the uniform proportion of alloy required by law in gold 
coin. For this purpose, the process now in use throughout the world 
is to melt the gold to be refined previous to coining it, with two to 
three times its weight of silver. It is then granulated and exposed 
to the action of hot nitric or* sulphuric acid, which dissolyes out 
nearly all the silver, both that in the native metal and that added by 
the refiner, and thus leaves the gold in nearly a pure state, and 
ready to receive the necessary portion of alloy required in the gold 
coin. It will be seen at a glance, that allowing a million of Cali- 
fornia gold to weigh 53,250 ounces, or nearly two tons, it would 
require nearly six tons, or 161,250 ounces of silver, and worth about 
190,000 dollars, to be kept constantly on hand to work it. The de- 
sideratum is, therefore, to find some process of working the gold by 
which this great outlay of silver may be prevented, and by whi<£ 
greater celerity may be effected ; both of these results, the inventors 
of the two following processes allege they have obtained. Thej state : 

'* In the first the argentiferous gold is converted into the chloride by the action 
of nascent nitro-muriatic acid generated by the reaction of sulphuric acid upon 
a mixture of nitrate of soda and common salt, or by other equivalent means. 
The silver contained in the native gold is also converted into the chloride by the 
same chemical re-action, and it is prevented ftrom incrusting the gold by the 
more intense affinity, and the agitation produced by a Jet of steam, which is 
constantly being forced into it. The gold is next precipitated in the metallic 
state upon the <mloride of silver, by means of pulverized copperas. After wash- 
ing the precipitate of gold and chloride of silver, the latter is reduced to the 
metallic state by the reaction of zinc and dilute sulphuric acid ; and, subse* 
quently, the silver is dissolved out by means of nitric acid. From the nitrate of 
silver obtained above, the metal in the pore state is precipitated in the imial 
way, by the reaction of zinc, and dilute sulphuric acid. 

* ** In the second patent referred to, the design of the invention is to avoid tiie 
use of chloride in the first part of Uie process. The argentiferous gold is first 
melted down with zinc or other metal baser than silver, from which alloy the 
baser metal may be dissolved out by dilute sulphuric or other cheap acid, 
and the bullion pulverized ; or an alloy of great bnttleness made, which may be 
easily crushed or broken down by medianical means, so as to fit the gold bc^ion 
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tat the direct action of nitric or other acid. The inventor states, that he first 
mizea the argentiferous gold with twice or three times its weight of zinc, melts 
and stirs well the alloy, and then granulates the same by pouring it into water. 
The alloy tibns obtained, is next treated in wooden vessels lined with lead, with 
dOirte Bulphoric acid, which removes the zinc, and leaves the argentiferous gold 
in a finely- divided pulverulent or spongy state. In this second operation, heat is 
not required, and but little more sulphuric acid than will be necessary to form 
the snipbate of zinc. 

** Third. The argentiferons gold thus reduced to a spongy state, and still con* 
taining the mlver untouched by the reagents used, is treated with hot nitric or 
ndphnric acid (the sulpliate of zinc having been first entirely removed by wash- 
ing), by which the silver is entirely removed, and to be obtuned in a metallic 
state, as in the former process, or in the usual way. Finally, the operation is 
finished by cupelling the gold, or melting it with such fluxes as borax, nitre, &c., 
and oaating it into bars." — American Patent Office Beport, 1850-51. 

hunt's patent gold-washino machine. 

The Machine must be placed perfectly level, taking the advantage, 
if possible, of any stream of water near the gold or other mineral to 
be washed. If a regular stream cannot be obtained, the water mu^t 
be supplied by artificial means. In the event of there being a diffi- 
culty in obtaining water, the machine is so constructed as to use the 
same water a great many times, until it becomes too much charged 
with muddy matter to be any longer fit for use. The mineral matter 
to be washed must first be passed through a sieve, the holes or mesh 
of which are one third of an inch square, what remains on the sieve 
must be examined. The sifted matter must then be put into the 
receiver until it is full within one inch and a quarter of the bottom 
of the water-escape, taking pare to have it plac^ level on the pierced 
copper plate. The force-pump, having been filled with water in 
order to counterbalance the lift, must uien be put in quick motion, 
the perpendicular stroke to be about one inch and a quarter, which 
causes tiie whole of the matter in the ore-receiver to be set in motion, 
the gold or other minerals, according to their specific gravity, falling 
to the bottom. The grains of gold which are sufficiently small to 
(nss through the pierced copper plate at the bottom of the ore- 
receiver wUl be found in the tray marked, the larger grains 
remaining on the pierced copper plate ; the gold on the plate 
and in the tray below can be removed at any time, but as some 
sand will be mixed with the gold it must be re-Washed, this 
can be done at the end of the day's work, or when sufficient 
quantity is accumulated. The tray under the ore-receiver should 
be frequently examined, and emptied when full. The time re- 
quired to keep the force-pump in motion will be about one minute 
and a half for each charge, when the gold will be precipitated. The 
ore-receiver must then be. raised, by means of the screw-handle, as 
fiu* as a hole drilled in the under part of the screw, when a small iron 
pin must be introduced to keep the ore-receiver in its place until the 
refuse is removed. This is done by opening the £a.lling-door in the 
ode, and using the scraper, taking care to leave at least from half to 
three-quarters of an inch of sand or mineral mattjsr on the plate, so 
as to prevent any of the gold being lost that may not be i^QrCa^^ 
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precipitated ; the door is then shut up, and the receiver or sieve 
screwed down to its place, being kept there by a pin of iron. A 
tube must be removed when water is plentiful and not required to 
be used over again, in which case, the hole where the small end 
enters must be shut by a slide fixed inside. 

It is well known that by far the greatest quantity of gold is found 
in very small grains, and, by an imperfect mode of treatment, much 
of it is carried away in the washing, and it is most probable that, by 
the use of this machine, much of the fine gold which has thus been 
lost could be recovered with great advantage. 

The Patentee has been for. many years Concessionaire and Direc- 
tor of the ancient mine of Pont Pean, near Rennes, in France. 
After the auriferous sand to be operated upon has passed through 
the sieve of three square holes to ^e inch, as before mentioned, one 
active man can wash about six hundred pounds an hour, and pre- 
suming each hundred weight produced only twenty grains of gold, it 
would be equal to about two ounces a day, of eight hours working. 

CONSUMPTION OP GOLD. 

In reply to an oft-asked question, in c«)nsequence of tiie apparent 
"glut of Gold," Mr. Hunt has replied, in a lecture delivered by 
kim to the Society of Arts : " Let it not be forgotten that the ex- 
portation of coin from England is rapidly increasing, and the English 
sovereign is becoming more extended as a medium of exchiuige. 
Formerly the Spanish dollar passed everywhere, and now the £^- 
lish sovereign is taken as current coin over three-fourths of the 
globe : and its exportation keeps pace with the importation of raw 
gold. From November 1850 to June 1851, the Bank of England 
issued 9,000,000 sovereigns, being at the rate of 18,000,000 a year; 
and so great is the demand for our gold coin that Sir John Herschel 
informs us since November last they have coined at the Mint 
8,500,000 sovereigns and half-sovereigns, and the rate of production 
can scarcely keep pace with the increasing demand. This must have 
a material influence in maintaining that stability which is desirable 
in our standard value. In Birmingham, not less than 1,000 ounces 
of fine gold are used eveiy week, and the weekly consumption of 
gold-le^ is as follows : 
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Total 584 



Of which an eminent gold refiner states not one-tenth part can be 
recovejTffd, For gilding metals by the electrotype and the water* 
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gildine process, not less than 10,000 ounces of gold are required 
annua&y. One establishment in the Potteries employs 3,5002. worth 
of gold per annum, and nearly 2,0002. -worth is used by another ; 
the consumption of gold in the Potteries of Staffordshire for gilding 
porcelain and making crimson and rose colour, varying from 7,000 to 
10,000 ounces per annum. The consumption of gold and silver in 
Paris has been £urly estimated at 14,552,000 frs^cs a-year. The 
wear upon gold coin in circulation is about four per cent, per annum; 
and from this knowledge and the foregoing details we may deduce 
the fact that nearly 2,000,0002. a-year is necessary to maintaia the 
metallic currency at its present value ; therefore a supply of between 
8,000,0002. and 9,000,0002. is necessary for the arts and manufac- 
tures, and the purposes of coinage; and when we add to this our 
constantly increasing exportation of coin, it appears that the influx 
of Califomian and Australian gold will produce but little change in 
its value in Europe." 

EXPLOSIONS IN COAL MINES. 

In July, 1852, was printed the Report of the Select Committee of 
the House of Commons ** appointed to inquire into the causes of 
the frequency of Explosions in Coal Mines, with a view to prevent 
the appalling loss of life arising from them." It would seem that the 
deaths from explosions have latterly increased to the fearful number 
of about 1,000 per annum ; and the Committee proceeded to examine 
witnesses of the highest and most experienced character, in the hope 
that they might be able to derive sound information on which to 
recommend additional means for the prevention of such widespread 
calamities during the current session. It appears that the Davy- 
lamp requires increased ventilation in mines ; and the Committee con- 
sider that the steam jet is the most powerful, and at the same time 
least expensive, method for the ventilation of mines. It was stated 
in evidence that 70 per cent, of the deaths from explosions were oc- 
casioned not by the explosion of fire-damp, but by the after-damp 
which succeeds it. Additional inspectors are recommended to be ap- 
pointed, as some mines are never visited. The establishment of a 
central board is also recommended. It is suggested that to "the 
board should be given a power to enforce penalties under ordinary 
circumstances of neglect — and, in case of death, a power to facilitate 
an enforcement of justice to the families of the victims through the 
ordinary channels of law, the survivors themselves being in a con- 
dition of life which renders them comparatively helpless to obtain 
their just redress." ^____ 

BELGIAN SAFETT-LAMP. 

Tms new Lamp, the invention of M. Eloin, is manu&ctured by 
Thornton and Sons, of Birmingham. The cylinder above the flame 
is closed, and air is admitted only below the flame through a narrow 
breadth of gauze. A cap, on the principle of the solar lamp, causes 
the admitted air to be brought into actual coutaxsVi m\\i ^^^ ^3mc&&, 
and thus producing perfect combustion, gWiu^ 8b ^^\t ^n^:^ \a vI^ 
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least five or six ordinary Davy Lamps, and one which the oollier 
would prefer to any candle. There is no wire-gauze to be injured, 
the light being radiated through a thick short cylinder of glass, 
which it has been found in practice is perfectly secure. It is 
bound top and bottom by a strong brass ring, and i^ould it even 
crack, either by explosion or accident, the pieces would be still 
held together ; and heating the gauze to redness is entirely prevented. 
The air which enters through the narrow breadth of gauze below the 
Jlame being only as much as is necessary to support the flame of the 
wick, and the combustion being perfect, that portion of the cylinder 
above must always be filled with the products of combustion, and 
never with an explosive atmosphere, which is clearly shown by the 
lamp being extinguished whenever the general upward current is 
reversed. So confident is M. Eloin of the action of the lamp in 
this respect, from his experience in the Belgian mines, that he has 
placed a very coarse wire gauze over the top of the lamp, simply for 
the purpose of preventing particles of dirt or coal dust fi"om entering, 
but wide enough to admit flame, if any could be supported in the 
cylinder. A conical brass shade slides upon the rods surrounding 
the glass cylinder, which can thus, if necessary, be raised to the top, 
and form a reflector, to throw the light downwards, when required : 
this, we suggest, would be much more effective, if silvered or even 
tinned on the inner surface. — Mining Jov/mal, 

EVOLUTION OP GAS IN WALL8END COLLIERY. 

Professor Phillips has described to the British Association 
this to be one of the numerous coal mines in Yorkshire which have 
been rendered remarkable for the frequent explosion of the inflam' 
mable and noxious gas with which they are filled, and the loss of life 
which has in so many cases been the consequence. In every coal- 
pit there are two shafts, one of which serves to admit the pure air, 
whilst the foul gases are made to escape by the other. The ascent 
of the foul gases is frequently fiicilitated by creating a draft by fires 
placed near the bottom of one of the shafts. The coal is arranged in 
perpendicular layers, between which the gases exist in a highly com- 
pressed state. In order to detach these layers with the least possible 
danger, it is usual to cut through them endwise, by which means 
the gases are allowed to make their escape at once from a consider- 
able portion of the coal. A district of this colliery^ covering about 
fifty acres, was effectually walled up, in consequence of the immense 
discharge o^ gas that was continually taking place. A pipe was led 
from tWs enclosed portion up through the mine and for forty feet 
above the surface, and from this pipe there has been a constant dis- 
charge of gas for the last eighteen years. This gas has been inflamed, 
and in the roughest and most stormy weather it has burned without 
intermission; and were it as rich in naphtha as ordinary carburetted 
hydrogen, it would illuminate the countiy for miles round. Two 
water-pressure gauges were fixed to the brick walls, one at the sur- 
&oe of the earth, and the other at the bottom of the mine; and the 
results were that, whilst the pressure in the xoiiiQ \7«a cn^^ ^-IQt^ 
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of an inch on an average, that at the top of the pit was upwards of 
four inches. From observation in these mines, it is seen that dis- 
charges of fire-damp, governed by atmospheric pressure, take place 
before being indicated by the barometer, and that as an indicator 
that instrument cannot be relied on. A &ct somewhat similar was 
first observed by Professor Dauiell, in his researches at the Royal 
Society, where the water barometer indicated the change of pressure 
an hour earlier than the usual mercurial standard barometers con- 
stantly used for observations. 

SOLID COAL OAS. 

**It would be pronounced," says Liebig, "one of the greatest 
discoveries of the age, if any one could succeed in condensing Coal 
Qas into a white, dry, solid, odourless substance, portable, and 
capable of being placed upon a candlestick, or burned in a lamp." 
This greatest of discoveries has actually been made. A mineral 
oil flows out of coal in Derbyshire, which is obviously produced by a 
slow process of distillation from the coal ; it consists, as fuel, of solid 
paraffine dissolved in a liquid oil. A consideration of the conditions 
under which this material product is formed has led Mr. James 
Tonng, of Manchester, to the discovery of a method (which he has 
patented) of readily obtaining the paraffine in any quantities required, 
and at a cheap rate (compared with ordinary candles), from ordinary 
coal gas. 

HYDRO-CARBON CANNEL GAS. 

The Commissioners of Southport have published the details of four 
months' working with Boghead Cannel and Water Gas, by White's 
Hydro-carbon process, showing a clear profit of 24 per cent., after 
paying for all materials, labour, and interest on capital ; the whole 
cost for labour and fiiel being charged against the small quantity of 
gas required during the simimer months. The gas at Southport is 
charged 68. 8d. per 1000 feet. The consumption in the period em- 
braced in the above return is under 3000 feet per day, although it is 
30,000 in winter. The cannel was brought by railway from Scotland, 
at a charge of 16s. per ton for freight; whilst on tins 3000 feet per 
day there is the same interest on capital and about the same charge 
for labour that would be on the 30,000. All the Scotch cannek, 
from their richness, suit admirably for this system, and are far 
superior to any English cannels; so much so that it is found advan- 
tageous to carry them by railway above 200 miles in preference to 
using the English cannels. A new source of traffic and profit is thus 
opened up for Scotland not previously imagined.* — Liverpool C(mrier, 

boggett's patent gas baths and kitchens. 
Mb. Boggett's new Gas Bath possesses in a pre-eminent degree 
the three most essential properties of such an apparatus — first, porta- 
bility, the whole weight, when made in zinc, not exceedv^^^l^aj^k^ 

• Mr. White's process is detailed to the Tear-\>oo\L kA ¥ Wi\A> \%^a»^* >J\V« 

P 2 
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couple of hands can readily move ; second, convenience of use, the gas 
burner being attached to the bath, and lighted in an instant ; and 
thirdly, accessibility in every part for purposes of cleansing and repair. 
The water is heated by a cluster of hollow vertical plates, placed at 
the foot of the bath, in dose proximity to the burner, and it can be 
raised in less than twenty minutes to a temperature of 110° Fahr. The 
lighting is effected by drawing out a horizontal tube, perforated at 
top with a row of holes ; then letting on the gas into this tube by a 
small tap ; and next applying a light to the jets of gas emitted from 
the row of holes ; after which the tube is turned round on its axis, 
and applied to the lighting of a series of larger burners. 

The same inventor's Portable Gas Kitchen owes its superior clean- 
liness to this circumstance, that in all those cooking operations, where 
the article to be cooked is exposed to the direct action of the heat, 
as in roasting and broiling, the heat is applied downwards instead of 
upwards, as usual — whereby the possibility of any of the gas vapours 
coming in contact with the food, or of any unconsumed partides of 
carbon being deposited in the shape of soot, is completely avoided. 
Heating by ascent is confined to the processes of boiling, stewing, and 
baking, in which the articles, being placed in covered vessels, run 
but small risk of being affected. Where the gas used, however, is 
pure — as it may, and ought to be in all cases — it imparts no per- 
ceptible flavour in any case to the food cooked by it ; much less so, 
indeed, than coal or wood. One of these kitchens, covering a super^ 
ficial space of not more than a foot square, and with one burner only, 
consumes but 12 cubic feet of gas per hour, at a cost of less than 
three farthings ; and it will at one and the same time perform all 
the roasting and boiling required for a large family. — Meckomios* 
Magazine, No. 1484. 

GAS OVBNS. 

Messrs. Thompson and Attbbe have patented certain in\prove- 
ments in Heating Ovens by ordinary Coal Gas, which is conveyed by 
a pipe to the hack of the interior of the oven and there ignited. A 
supply of atmospheric air is introduced by passing the gas pipe 
through another pipe (one end left open to the air), which passes 
through to the burner. The gas-pipe is connected with the main by 
a union joint, to admit of its being withdrawn from the ovens when 
the latter is sufficiently heated. When gas cannot be conveniently 
obtained, naphtha or other combustible fluid may be used in its 
place, suitable burners being employed and means used to introduce 
air to support combustion. ^__^ 

A NEW FUEL. 

Some curious experiments have been made at the Polytechnic 
Institution to test the results of a recent invention of Dr. Bacfaiioffiier, 
for which patents have been obtained by the inventor and Mr. N. 
Defries. The invention consists in the substitution of thin pieces of 
izietal in the place of coals in fire-grates, — ^which being acted on by 
a small jet ofgaa, immediately become ledViot, aM emit a prodigious 
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degree of heat. The flame which is produced by the proper bnt 
yery simple managemeDt of the gas, co-operating with the metallic 
laminae, gives the appearance of a brisk and cheerful coal fire, and 
can scarcely be distinguished from it. . The heat can be regulated by 
turning the cock of the gas-tube. There is no deposit of soot, no 
smoke, nor any of the annoyances which attend coal fires ; and the 
gas can, it is said, be extinguished instanter, or the fire kept as low 
as may be convenient. This invention reminds one of Edwards's 
Atmopyre, described in the Year-Book of Facts, 1852, p. 75; metal 
being substituted for clay. 

NEW SMOKE-CONSUMING APPARATUS. 

An Apparatus, according to a Glasgow journal, has been originated 
by Mr. Aitken, of Murdoch and Aitken, Hill- street East, of that 
city. The flames from three furnaces meet in a central space or 
oven. The furnaces being fii'ed in succession, at intervals of ten or 
twelve minutes, two of them are generally in a white flame, and on 
meeting the smoke from the third furnace (which is supposed to be 
newly kindled) in this oven between the boilers, it is immediately 
consumed before it can enter the flue of the larger boiler. The aa- 
vantages of this apparatus, in addition .to the great feature of the Con- 
sumption of Smoke, are described to be a considerable saving of fuel, 
a saving of the wear and tear of the principal boiler ; and the facility 
with which it can be applied to boilers at present in operation, at 
a moderate expense, and in a very short time. 



A NEW LAMP FOR USE AT SEA. 

Mb. Thomson, surgeon, B.N., has submitted a plan to the Ad- 
miralty, by which candles and oil may be dispensed with, many 
thousands of pounds annually saved,, and yet ten times more light 
secured to every ship afloat : this is accomplished by a simple method 
of using the slush from salt meats, now of no service. The candle- 
tube may be filled with water, yet it can be instantly expelled and 
the light fully maintained. The grease is so locked up that it cannot 
well escape, so that the Lamp may be rolled about the deck. — 
Ediatibv/rgh Post, _____ 

NEW ILLUMINATING APPARATUS FOR LIGHTHOUSES. 

Mb. George F. Wilson, of ihe Atlantic de Laine Mills, has ex- 
plained to the Providence Franklin Society an Improved Apparatus 
invented by himself and Dr. Meac'ham, of Cincinnati. The improve- 
ments are a combination of the dioptric and catoptric methods of 
illumination. 

** The lamp, which is of great illuminating power, has three concentric wicks, 
the diameter of the larger being two and three-fonrths inches, witii a separate 
oil diiamber for each ; and to which, by a simple arrangement of the conveying 
tubes, the oil is carried and constantly kept at its proper level, thereby dispensing 
with the rack-and-pinion for raising the wicks, as well as all the clock-work and 
pomps heretofore found indispensable in lamps of this kind. 

*' The reflectors, which are arranged botK abo^e vadL. \^^^^ \)da '^£k!igD^i% «e% 
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constructed upon a die, the form of which is. obtained by the revolution of a 
parabola around an axis perpendicular to its own, and passing through its 
Tortex ; and the diameter of the lamp and the focal distance of the reflectors 
are so graduated to each other, that the most luminocis i>ortion of the light shall 
always be in this universal focus. . 

** To prevent the escape of any radiant light, a cylindro-plano-convex lens, 
having the same common focus, is placed between the middle and lower reflectors, 
which transmits and reflects it in a line purallel to a horizontal plane passing 
through the light. By this arrangement all the Ught evolved is, thrown out in a 
horizontal belt, and is equally luminous or brilliant at all points. The whole 
apparatus, which pleases all who have seen it by its exceeding simplicity, will 
not cost more tlian 300 dollars ; and while it would produce a light many times 
more efficient'than the best catoptric apparatus now in use, it would save to our 
government more than 100,000 dollars annually." — Scientific American. 



A NEW MATERIAL FOR ILLUMINATINO LIGHT-HOUSES. 

Dr. Gesner, of New Brunswick, discovered some time .since, in 
one of his geological surveys, a large Deposit of Bituminous Matter, 
not unlike asphaltum in its appearance and quality. This substance 
he has employed for the purpose of making gas-lights, which he finds 
very easily done. He has also successfully applied it to the purpose 
of making a brilliant light in Lighthouses upon the coast. The light- 
house at Meagher's Beach has been placed by Government under 
his charge. He has illuminated it at a charge of £19 per annimi, 
making a saving of £50 per annum. The doctor proposes to furnish 
the other houses in the same manner, so that a saving of £15,000 
a-year would be effected by this means. He also states that he can 
erect lights along the shore, without expensive houses, by raising 
poles and placing the lights upon them. — American Paper, 



THE BEST VENTILATION. 

Dr. Arnott, in his " Evidence before the Select Committee on the 
Ventilation and Lighting of the House of Commons," is of opinion 
that there cannot be a perfect system of warming and ventilating, in 
a building having separate rooms, if there is a deficiency in respect 
to any one of the following six particulars : — ''Firstly. Means of 
moving through the building steadily the definite quantity of pure 
air known to be required. Secondly. Means of duly distributing this 
air to the different rooms and compartments. Thirdly. Means of 
properly diffusing the air in each room. Fourthly. Fit means of 
discharging the vitiated air from the room. Fifthly. Means of giving 
to the air the fit temperature. And lastly. Means of giving the fit 
moisture." Further, he thinks, .that the more the apparatus is ren- 
dered self-regulating, or independent of the coustant watching and 
interference of attendants, the better it is likely to be, both as to 
performance and economy. 

tub houses. 

Mr. George Tate has patented a mode of constructing Houses and 

other buildings by fitting together staves, or other timbers, secured 

together' by hoops or binders, and fixed by any suitable method prao- 

Used hyhnilderB, either verticallv or horizontally, at any height, upon' 

piles, aleepers, or GrsLmea, securely fiastenod m tViQ ^o\md.\ l\v<& yiints 
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of the pieces or staves, when necessary, being beviUed as reqnired, 
and wrought either plane or rounded, and hollowed or dovetailed, or 
tongued and grooved, or glued up or caulked, or merely drawn close 
together by the hoops. In the construction of buildings of greater 
height than the length of the staves or pieces employed, the hori- 
zontal jointings are to be made to break joint with each other. Such 
houses, he says, may be formed one within the other, so as to leave 
spaces between. 

The floors, roofs, and partitions are to be formed on the same 
principle as the shell part of the building : that is, by tightly wedging 
up staves or pieces of timber, or other material of short lengths, 
according to* the depth of the floor, roof, &c., in concentric rows, 
within an external hoop or other binder, and running the interstices 
solid with glue or other viscous and siccative matter, mixed or not 
with earthy or mineral matter. 

The pieces may be dyed, or stained, or moulded, so a« to form 
patterns, and to be trennailed or listened together if necessary. The 
walls, whether internal or external, the inventor states, may be 
ornamented by the crystals of salts being deposited in the usual 
way on glass, and then listened to the walls by applying glue or 
cement at the back. The hoops or fEisteners should be so arranged 
as not to interfere with the openings required, such as doors and 
windows, and the staves, or pieces and hoops, may be painted or 
otherwise preserved from decay. — Builder, No. 470. 

BENDma AND ANNEALING GLASS. 

Mb. F. Hale Thomson, of Bemers-street, and Mr. Foord, of 
Wardour-street, have patented a mode of combining means and 
apparatus for Bending i^eets of Glass into concave forms, to be used 
for r^ectors and other similar purposes, and for Annealing the same. 
The patentees take concave mouldja — ^by preference, of cast iron, and 
as smooth as may be on the interior, and having a small aperture in 
the centre for the escape of air. These moulds are so constructed 
that they may be fitted in or on a vertical axis passing through the 
centre of the muffle or oven employed ; which axis is so arranged as 
to be capable of being set in rotation, and of rising and falling for 
the purpose to be presently mentioned. The muffle (which is pre- 
ferred,) is heated by two fires, one on each side exterior thereto; and 
the flames and heated products are caused to traverse the sides of 
the muffle through suitable flues, and to ascend and unite at about 
the top part of the muffle, so that the heat shall be greatest at the 
top. The moulding operation is performed as follows : — ^A mould is 
introduced into the interior of the muffle and supported on the axis ; 
and when it has reached a dull-red heat, it is withdrawn from the 
muffle, and a plate of glass having been placed thereon, it is again 
introduced, and allowed to remain in the muffle, being gradually 
raised by lifting of the axis, so as to subject the glass to dififerent and 
gradually increasing degrees of heat, until it attains the bending 
point, which will be readily ascertained by the -wotkxtvbs^ V^^kSx^^ 
ihrovffb sn eve-bole* Ab soon eb tlua la i^e caae, ^^ -^csc^ijooaiok. 
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takes a convex piece of soft wood or cork, dipped in water; and 
haying set the axis in rotation, he applies the same to the sheet of 
glass on the mould, and continues to keep it in contact therewith, 
using for this purpose slight pressure until the glass is brought to the 
concave shape of the mould. He then takes out the mould and 
concave sheet of glass from the muffle, and having covered the same 
with a piece of sheet metal, sets them aside to cool. The cooling in 
this manner will be found to partially anneal the glass; and the 
process of annealing is subsequently completed by heating several 
such concave pieces or forms of glass in a muffle, and allowing the 
same to cool, as is well imderstood. 

ROUGH PLATE GLASS. — IMPOETANT DECISION. 

In the Court of Exchequer, on the 13th of April, a case was 
decided in regard to the patent of Mr. Hartley, of Sunderland, whidi 
appears to settle the question of originality of invention in fevour of 
Mr. Hartley; although the sole secret seems to have consisted in 
ladling rough glass directly on to a hot table near the melting pot, 
in place of carrjdng it as usual out of the refining pot to a cold table 
at some distance from the furnace. One firm it was stated; expended 
£25,000 in the Arain endeavour to use the ladle and to draw the table 
close to the rough melting pot ! The most important discoveries are 
often so simple, that every one afterwards is only astonished how . 
they could be so long in being made. The consequence of this sim- 
ple invention or discovery is, that rough plate glass, not transparent, 
but perfectly well adapted for extensive use in railway stations, in 
horticulture, and in workshops and otherwise, can now be made in 
minutes instead of hours or days; and in patterns stamped by the 
table, which becomes so hot as to be capable of keeping the glass 
molten till stamped, and till one ladleful is added to another and ' 
perfectly united with it in imperceptible junction or welding, so that 
plates of any size of glass can now be made at comparatively small 
cost. The defendant in the case under notice was Mr. Hadland, of the 
Eccleston Glass Works in Lancashire, who seems to have been 
experimenting, as did many others, in search of cheap processes at 
the time when the duty was taken off glass; and who contrived to do 
so, and at length, afUr employing a nephew of Mr. Hartley in his 
works, succeeded in making and selling an article identical with that of 
Mr. Hartley's patent, but only after the date of that patent. He 
claimed the use of the ladle, however, previous to the date of the 
patent; but a verdict was given in favour of the plaintiff, after a 
long trial, reported in the t^mderlcmd Herald, — Builder, No. 476. 

COKE BRICKS. 

An invention has been patented by Mr. William Pidding, of Chisel- 
hurst, Kent, for the adaptation of a preparation of coke, by which 
bricks, paving slabs, door and stair-steps, columns, cornices, capi- 
tals, tiles, pipes, blocks, railway sleepers, and other articles in re- 
guest by builders for all the ordinair purposes of their trade, for 
wAicA clay, brick, atone,- or marble is now XLaed, can be produced. 
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In the specification, it is stated that an article similar in shape, size, 
uid colour to the various kinds of bricks now in use, of tenfold dura- 
bility as compared with the best manufacture supplied from the 
kilns, and but of one-third the weight, can be produced at a cost 
vanring from one-third to one-sixth of the price of the present article. 
It 18 said to be impervious to damp, or any other atmospheric influ- 
ence, and that by a peculiar process it is rendered indestructible by 
the agency of fire. — BvMder, No. 497. 

SLATE MANUFACTURES. 

In a paper read to the Liverpool Polytechnic Society, Mr. 
Rayner states — that Slate has become an article much more sought 
after than formerly; that an inch slab of slate is equal to York pav- 
ing 2 or 3 inches, granite 3 to 4 inches, and marble even 8 to 10 
inches thick : that it is an almost perfectly non-absorbent body; for 
if an inch slab be immersed in water for three months, it will be 
found, on merely scratching the outer surface, to be perfectly dry 
underneath ; that hence it is not liable, like stone, to be injured by 
firoet; that hence, also, it is extremely useful for chemical purposes, 
mangers, &c. ; and that in this age of competition it has been made 
to undergo a process of enamelling which totally changes its appear- 
ance and value. During this process it passes through five distinct 
operations : first, there is the ground coating, burnt in, and afterwards 
rubbed down to a fine surface to prepare it for the pencil of the artist, 
who gives it either the appearance of the richest sienna, brocatella, 
granite, porphyry, or even inlaid work; after which it receives the 
first coating of enamel, and is again subjected to heat, and again 
rubbed down. It receives in all three coats of enamel over the paint- 
ing, all of which having been thoroughly burnt into the slate, at a 
heat ranging from 350 to 600 degrees, not only protect the work, 
but secure for it a surface which will carry a higher polish than any 
similar article. 

FELT CLOTH CARPETS. 

The Journal of Commerce describes a novel manufacture which the 
Bay State Mills have produced — a Felt Cloth Carpet, printed in 
block work, and designed according to weight either as a floop cloth 
or drugget. The threads of wool are not spun or woven, but drawn 
out and laid together, the whole mass being felted like a hat body. 
Within a few months, fabrics have been put together in this way, 
showing a different colour on either side, and designed for coats to be 
made up without lining. The Bay State Mills make this cloth with 
a white ground,. about 40 inches wide, weighing from four to twenty- 
four ounces per yard ; they print it in elegant carpet designs, showing 
the richest combination of brilliant colours, and furnish it at 75 to 
90 cents, per yard. — Scientific American, 

WOOD SCREWS. 

Mb. Newton, of Chancery-lane, has patented an improvement in 
the manu&cture of Screws for &«tening Wood, &c. \\i<&\AfiAQ!l^&»:^- 
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ing the heads, either before or after the nick, they are first cut to a 
more obtuse angle, then the nick given, and afterwards shaved, by 
which means all burr and irregularities are removed. The jaws of 
the nicking machine are furnished with a spring, by which they are 
made to hold various sized screws ; and in pointed screws the blank 
is cut to the proper form before cutting the thread. An improve- 
ment in the feeding and supplying of screw blanks, pins, and other 
similar articles, is effected by apparatus furnished with hooked 
fingers, by which the articles are seized, the heads preventing them 
firom slipping ; also for assorting them according to length or di- 
ameter : and a machine is described for shaving the heads, forming 
the nick, and re-shaving, without removing from the jaws in which' 
they are first held. 

KWING'8 PATENT GLASS WALLS. 
When the late Sir Robert Peel proposed his measure for the re- 
moval of the duty from glass, he wisely remarked, there was no f<H^ 
seeing the limits of the novel application of this beautiful manu&c- 
ture. The most recent qf these is the use of Glass in the Construction 
of Walls for the growing of firuits and plants, as well as the introduc- 
tion of a new style of architecture. The variableness of the Britidi 
climate, and the great disappointment in procuring, with anything 
like certainty, a crop of fruit firom brick or stone walls, led Mr. 
Ewing to consider whether this could not be obviated by substituting 
hollow walls of glass and iron ; and the invention has proved per- 
fectly successful. By conRtructing the walls of sufficient width to 
enter) they become hothouses on the best principle; the trees they 
contain are completely surrounded by light ai)d exposed to the 
action of the sun's rays during the whole of the day ; they form a 
delightful promenade in our uncertain climate during the winter 
months. One of these walls has been erected by the London Horti- 
cultural Society, in their Gardens, at Chiswick. Mr. Ewing has 
invented a simple method of opening the lights by machinery, by 
which means a lady can easily open the whole of the sashes on either 
side of the wall at pleasure. — Jllttatrated London News, No. 574. 

8HIFTIN0 BRICK HOUSES. 

A Block, three stories high, has been safely removed 10 feet 6 
inches backwards, at the instance of the commissioners for widening 
the streets of an American town. As possibly the plan might be of 
use in some of the towns of Old England, where the old and narrow 
thoroughfares are choked by the traffic of our firee-trade age, we 
subjoin the modus opercmdi. Concave cast-iron plates are prepared, 
the foundation of the wall cut away, and two plates fibcing each 
other inserted, with cannon balls between them. On these plates 
and balls, placed under all the walls, the -whole building rests. 
Three screws are applied, and the whole building is .rolled upon 
them any distance. These plates and balls are removed one by one, 
and the bricks replaced. It is estimated that the block weired 
/> 000 tons. It waa roiled on one hundred «xid twenty balls, and was 
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i, aflter the plates were set, in about two hours* Hme.-^Boston 



IMPROVED LUCIFER MATCHES. 

iRS. J. and E. Sturoe, of Birmingham, manufacture on a large 

new description of Phosphorus for Lucifer Matches (called 
lous phosphorus), which possesses the following advant^es 
e old. 1. It involves much less risk of destruction of fife 
)perty by fire ; 2. It is more suitable for matches intended for 
climates; 3. It is not poisonous in the solid form, so that 
8 made with it will be comparatively harmless if sucked or 
. ; and, 4. It does not give off any noxious vapour at ordi- 
imperature. 

simplest lucifer- match consists of a splinter of wood dipped 
sited phosphorus, and then covered with gum or glue. More 
itly phosphorus is associated with chlorate or nitrate of potasB, 
th sulphur or sulphuret of antimony. The employment of 
aterials necessarily renders the manufacture a very hazardous 
)m the risk of fire; and in certain of the Continental states the 
aition of lucifer-matches has been absolutely prohibited, 
jr and quite unexpected hazard was soon found to attend their 
Mjture. The workpeople were attacked by a very painful and 
%tal disease of the jawbones, which became carious, occasioning 
Ly cases death, in several loss of the upper or under jaw, or 
severe mutilation, and disfigurement, and always much suf- 
The German surgeons, who have paid great attention to this 
3ing disease, refer it to the absorption of the vapour of phos- 
, given off chiefly during the drying of the matches, but like- 
i other stages of the manufacture. Phosphorus, also, is well 

to act as a poison when swallowed in the solid form, and as it 
in this condition in lucifer-matches, fa,tal accidents have more 
nee occurred from children sucking them, 
red or amoiphous phosphorus is much less combustible than 
ry phosphorus, and not at all poisonous. To prepare the new 
ice, ordinary phosphorus is melted in a peculiarly constructed 

and kept for some hours at a temperature of about 500° Fahr. 
r singular change is the result of this heating, during which 
osphorus combines with caloric, and renders it latent, but does 
lerwise undergo any chemical alteration. The original phos- 

is a pale yellow or white transparent body, so combustible 
; must be kept under cold water : when brought into the air 
ws luminous even at the freezing point, and enters into full 
%t a temperature of about 150° Fahr. By prolonged heating, 
>me3 a soft opaque mass, which is easily pulverised, and then 
an uncrystalline powder of a scarlet, crimson, purple-brown, 
wn-black colour, so incombustible that it may be exposed in 
ir in the open air, and handled with impunity ; nor does it 
aminous till it is about to enter into full combustion at the 
*ature of 482^ Fahr. It is further so harmless to living crea- 
that more than a hundred graina have \>e«u ^n^xl V^ ^»^ 
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without doing them any injury. Although, in its free state, it is 
sparingly combustible, yet, when it is mixed with the ordinary in- 
gredients of lucifer-matches, such as sulphur or sulphuret of antimony 
and chlorate of potass, it kindles readily. — Mechanics* Magazi/ne, No. 
1605. 



STEARIC CANDLE MANUPACTUBE. 

In a lecture delivered at the Society of Arts, by Mr. G. F. Wilson, 
the able managing director of Price's Candle Company, at Vauzhall, 
the process at present employed on the works is thus briefly de- 
scribed : — 

** Six tons of our present raw material, palm oil, are exposed to theoombined 
action of 6f cwts. of concentrated sulphuric acid, and a temperature of 350° 
Fahr. ; in this process the glycerine is decomposed, large volumes of sulphurous 
acid gas given off, and the fat changed into a mixture of fat acids of a very dark 
cdlour, with a high melting point: this is washed to free it firom charred matter, 
and adhering sulphuric acid, and is then transferred into a still, from whieh the 
air is excluded by means of steam. The steam used by us is heated in a system 
of pipes, similar to those used for the hot blast apparatus in the manufacture of 
iron, the object of heating the steam being to save the stills, and reduce as much 
as possible gaseous loss in distillation. 

** It was long supposed that arsenic was i*equisite in making perfect stearte 
candles. Wax was afterwards known as a substitute, but its expense was a 
great drawback to its use. At this time, the candle material was pom^ at a 
high temperature, about 240o, into cold moulds, and being long in congealii^ 
crystallization would have taken place, and disfigured the surfiice of the 
candles. Arsenic and wax disturbed the formation of the crystals, and produced 
a uniform surface. Soon after the use of arsenic was proved to be dangerous, it 
was discovered that if the stearic acid was poured at its congealing point into 
mouldSf.at about the same temperature, perfect crystals could not form, and that 
beautiful candles were produced. The object for the use of arsenic was thus 
done away with. 

*' There is no doubt of the employment of arsenic being unsafe ; but a great deal 
of nonsense was talked about it, and the public took refuge in spermaceti candles, 
many of which, I am credibly informed, at that time contained more arsenic, 
to break their larger crystals. It is not now, I believe, ever used either in qier- 
maceti or stearic candles." 

Mr. Wilson then describes the processes of preparing the ' wicks 
and of moulding : 

** The cotton after plaiting is dipped in a solution of a salt, frequently borax ; it 
is often supposed that this preparing has for its object to render the wkks 
more combusible, but the reverse is the fact. The plaiting gives the required 
curve to the wick, the solution preserves it from being much acted upon by the 
flame, except at its extreme point, at the edge of the flame, in contact with 
the air, where it is consumed. The means principally employed by us for 
moulding, are these : — The frame has a box attached to it, containing a bobbin 
for each mould ; and the self-same movement that expels the one set of candles 
from the mould uncoils a sufficient length of wick for the next ; this is separated 
from the finished candles by means of a knife travelling on a rack ; a set of for- 
ceps then holds each wick over the centre of its mould, which is now passed 
along a railway through a closet heated by steam-pipes, by which it is raised to 
the required temperature by the time it arrives at the filler ; having received its 
charge, it passes on till the material is sufficiently cooled to allow of the forceps 
being withdrawn without disturbing the position of the wicks— a little further on 
the superfluous material is scraped off— the mould is then passed across by means 
of a travelling truck to a parallel line of railway ; by the time it has traversed 
the length of this, and arrived at the draweir, the candles are sufficiently cold to 
be removed. Each machine has on an average ^00 moJuVda, e«c\L istfra&ji oomtains 
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18 bobbins ; aqd each bobbin, when first cottoned, 60 yards of wick ; so that sup- 
poring ali the frames of our 8e?en machines to be fresh cottoned at the same 
time, we should have above 800 miles of wick in work." 

Six kinds of candles are made at the Belmont works. 1. Belmont 
^rm : of hpt-pressed palm acid. 2. Belmont wax : the same mate- 
nal, but coloured with gamboge (to suit the refined prejudices of the 
home consumers). 3. Best composite : of the same material as 1 and 
2, but mixed with cocoa-nut stearine. 4, 5, and 6. Composite 1^ 2, 3, 
of inferior quality. The machinery for making the candles was shown 
and explained ; and as an example of the very large scale of the 
operations of the Company, it was stated that 800 miles of wick are 
continually being converted into candles. The opinion of the lecturer 
is, that the candle manufacture was very well represented at the 
Great Exhibition ; but that the difficulty of judging between the 
different products was rendered almost impossible by the considera- 
tion of the cost of manu£su;ture being excluded. When the process 
is 80 simple and so invariable, the whole question turns on the cost 
(tf manufactm'e ;.and the jury, by awarding such a large number of 
prize medals for stearic candles, confessed that they felt this difficulty. 
The Council Medal was awarded to M. De Milly ; thus giving pre- 
cedence to an old process over a new one, which has grown up in 
sucoessfiil competition with its ancient rival. The latter part of the 
paper consisted of a relation of details of the highest interest, to 
show the moral value of the trade in palm oil, as a means of gra- 
dually introducing civilization to Africa, and of thus putting an end 
to the slave trade. From the evidence of several persons well 
qualified, as merchants and residents in Africa, to judge, it is esta- 
blished beyond a doubt that hitherto the result of the trade has been 
to intnxiuce a taste for the articles and institutions of civilization 
which was before utterly unknown in the districts which are the seat 
of it ; that any amount of palm oil (not to speak of other vegetable 
and animal products) can be obtained, involving a proportionate 
exchange of the goods, and a consequent introduction of the ideas of 
dvilized countries. 

The Stearic Candle Manufacture has of late years become an ex- 
tenfflve one * in the Belmont works alone are employed above 900 
hands; and m one winter have been made 100 tons — £7|000 wortii 
— of candles weekly. 

AMERIOAN BAOK-STITCH SEWING MACHINE. 

Mb. "Waloott, of Boston, has exhibited to the Franklin Institute, 
Bobinson's Back-Stitch Sewing Machine, in operation. Its object is 
to produce either what is generally termed stitch and back-stitch 
sewing or ordinary sewing ; but this machine not only sews the 
r^^ular back-stitch, but, with slight mechanical adjustment^ the 
bating, whipping, quilting, and cordwainers. There is a com- 
bination of two needles, two thread guides, and a cloth-holder, made 
to operate together; each needle having a spring to which pressure is 
appued in passing through, which spring retains tVie Wneaj^ ^V^ 
whole 19 worked by a wheel which goyems and Tegv\\»Xiei& \Xi^ tsi^^^sgl^ 
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with a handle which could be turned by a child ; the entire appa- 
ratus showing great mechanical skill and ingenuity. 

The advantages claimed for this machine over all others, are the 
durability and the fastness of the stitch, the perfect simplicity and 
compactness of machinery, and the many purposes to which it can be 
applied. The stitch taken by this machine is », facsimile of hand -sewing: 
consequently, it can be successfully applied to the same purposea. It 
also possesses many advantages even over hand-sewing, which the prac- 
tical tailor admits. The sewing produced is more accurate, makes a 
firmer seam, and is more durable than that done by hand. In hand- 
sewing, at intervals of stitches, the thread remains loose, and there- 
fore allows the stitch taken to slack, which is here overcome by 
keeping the thread continually tight by means of thread-holders, 
acting in the capacity of fingers. 

In seaming clothing with silk, it is very necessary that the silk 
should be waxed to give a firm seam. It is well known that aH 
kinds of silk will stretch about one inch in ten. This machine will 
work the silk waxed, as well as without. — Proceedings of the Franklin 
Institute. 

BOTTLED PBUIT8. 

It appears from theBeport of the Analytical Sanitary Comminion, 
published in the Lancet, that the public cannot be too cautious in 
the purchase of their Bottled Fruits, preserves, &c. ; inasmudi as 
manufacturers, in order to please one taste only, that of Goght, are 
in the habit of using a preparation of copper so as to improve (?) 
the colour of the articles they sell, and thus sacrifice flavour, quality, 
and even safety. Thus, bottled fruits, &c., purchased at the houses of 
some of the first West-end tradesmen, have been found to contain a 
considerable quantity of copper, which could be readily detected by 
placing a smooth, well-polished rod of iron in a vessel containing 
about three ounces of the fluid in which the fruit or vegetable is 
preserved ; the acidity in which should be previously increased by 
the addition of about three drops of strong nitric acid. On removii^ 
the iron rod from the test tube, it will be found covered from top to 
bottom with a continuous and bright coating of copper; if the 
amount of copper in the suspected article were less, the rod would be 
found only partially covered. Other and finer tests are used where 
the quantity is inconsiderable. The Report then 'publishes the 
names of the vendors of the adulterated articles, and the name of 
only one firm whose fruits and vegetables were ascertained to be free 
from copper, with the exception of greengages, which contained a 
trace only of the poison. The Report concludes by an expression of 
regret that the Conmiissioners were unable to have their pi^er ready 
before, as it might probably have deterred persons from using so 
'freely such a poisonous ingredient as copper in the preservation d 
fruits, &c. ^_»__ 

the cubvilineab omnibus. 
In this new Omnibus, invented by Mr. Tucker, New Kent>xtMd, 
the seats are divided; the interior la -ventUsbted both Above and 
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beneath, and the glasses are therefore fixed so as to prevent either 
rattling noise, or disputes about opening and shutting them. The 
hade of each seat is curved outwards, so that a greater width of 
passage is obtained. The feet sink into boxes, to prevent treading 
on them. Between and above each seat is a bell-pull acting on 
a single bell near the conductor's place. Access to the top is 
&cihtated by steps. 

KBW UNIVERSAL COIN. 

"Wb have now before us," says the Cork Southern BeporteTf 
''a specimen of a New Universal Coin, designed to £a,cilitate the 
system of exchanges among the different civilized nations of the 
world, — ^and which, if adopted, would certainly tend materially to 
put an end to the confusion about the currency of various places of 
which every traveller has had such annoying experience. The de- 
dgner of it is a gentleman well known in the scientific world for his 
politico-economic essays on many important subjects. Prof. Neilson 
Hancock. Without diagrams it is not easy to give an exact idea of 
it, but the description may be thus stated. — The coin is of silver, con- 
taining 37 parts of that metal to 3 parts of copper. Its weight is 
one ounce troy, and its value, in the coin of Great Britain and 
Ireland, is 58. 2d. The weight is expressed in English, German, 
and French, on one side, and on the reverse the proportions of the 
two metals in the same languages. Its value, in the existing cur- 
rencies of twelve countries, is likewise stamped on it thus : — ^England^ 
Bt. 2d.; America, 1 dollar 19 three-fifth cents; France, 6 tiuncs 39 
centimes; Naples, 1 ducat 50 grani; Austria, 2 florins 27 three-fifth 
kreutzer ; Prussia, 1 thaler 21 two-thirds silber grosschen. On the 
reverse— -Spain, 1 dollar 5 reals 28 maravedis; Portugal, 1 milrei 
Tl^reis; Bussia, 1 rouble 60 copecs; Holland, 2 gulden 99 cents; 
Hindostan, 2 rupees 10 annas lO pice; China, 7 mace 8 candareens 
4 four-fifth cash. There is no device of any sort, if we except a very 
minute representation of the terrestrial globe, which hardly deserves 
the name; and it is a plain, unpretending, but thoroughly useful 
piece of money, well calculated to serve the purposes for which 
it has been designed. On the continent of Europe, especially, it 
would be very desirable to have such a coinage in lieu of the miserably 
depreciated currency now so general there." 



SUOAB MAiJUPACTURB AND REPINING. 

Mb. Bessemer has explained to a number of gentlemen connected 
with the West Indies, merchants, sugar-bakers, and refiners, various 
parts of his new Mode of Manufacturing Sugar, as in operation at 
Baxter House, Old St. Pancras Road. The brown sugar of com- 
merce did not, he said, contain that immense quantity of impurity 
which it Was generally supposed, fi'om the large amount of residue 
left in the process of refining. Of forty-two samples of Muscovado 
analysed fay Professor M'Oullagh, an average yield of saoohaivlQA 
matter was obtained equal to 93 per cent. TVlq W^<& va^Q^^os^ ^ 
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residue obtained in the present refining process was owing to the 
high temperature in which the water was evaporated in the ordinaiy 
boiling process, and to the heated surfaces of the coil coming in con- 
tact with the sugar in the vacuum pans. By the new proceas, this 
excessive waste of impurity would be avoided. In the cleansing 
process he proposed simply to use water, acting upon a sur&oe of 
sugar spread upon a wire gauze over a vacuum. Some samples of 
the sugar cleansed by the process were shown by Mr. Bessemer, 
from Demerara, Jamaica, Barbadoes, and Grenada. The difference 
in the value of the sugar as imported and as cleansed was £12 per 
ton; while the actual cost of the mechanical process of cleansing did 
not exceed 58. per ton. So small a quantity of the saccharine 
matter was carried away by the water, that it might be used several 
times in the cleansing process, until it began to assume a density 
for operating upon ; when it was placed in the evaporating pan, and 
a considerable quantity of crystallized sugar would be obtamed, the 
molasses remaining being abnost white. Mr. Bessemer next ex- 
plained his filtering process, and passed on to his mode of evapo- 
rating by hot air. The last process would throw off 300 gallons of 
water per hour, as compared with 180 gallons by the vacuum pan, 
the heating media would not exceed 145 deg., and the temperature 
of the liquid 110 deg., while in the vacuum pan the heating media 
would be 235 deg., and the temperature of the liquid 176 d^. Bj 
the new process, none of the saccharine matter would be thrown off 
mechanically or lost in vapour, as was the case in the vacuum pan, 
owing to the great force of the steam, and the ebullition of the 
liquid. Mr. Bessemer also explained the mode by which the sugar 
cleansed by his process was converted into perfect loaves in the 
space of twenty minutes, instead of, as now, a space of three weeks 
being consumed in the operation. The sugar was scraped fix>m the 
cleansing-machine into moulds placed on a revolving frame, and 
then subjected to pressure from the blows of a piston, as they were 
carried round on the circular frame ; and, having completed their 
circuit, were raised by a pressure from beneath on to an endless web, 
which conveyed them to the drying shelves. 2,400 lbs. of loose 
sugar could thus be converted into loaf every hour, with the 
attendance of one person, and a steam-engine of 4-horse power. 



BAMO'S PATENT SUOAB BEFINIKa FBOOESS. 

By this new process ten gallons of plantain juice (the treo cut into 
pieces, same size as a cane,) are passed through the mill, same^as the 
sugar cane ; mix the 10 gallons with seven pounds of Bristol lime, 
let it remain one hour, or more, until well mixed, then pour it 
off; to this liquid, add one ounce of flour of sulphur ; put about one 
wine bottle of this liquid to each stroke, and then add, or lessen the 
quantity as may be required, — if more lime be required, it can be 
put. This liquid will bring up all the filth of the cane juice. The 
irst Bcum of the copper must be struck off into the guttOT, and 
sent Into the vat for Bum, and not aaiiow «\.Tia!c^&oui r«^^Tto 
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copper. ' This will enhance the yalae of Sagar 20 per cent, or more. — 
Jamaica Paper, 

ICACHINEBT FOB SUGAB HANUFACTUBE. 

Mb E. de Mobnay, of Mark-lane, has patented certain improve- 
ments in Machinery for Crushing Sugar-canes; consisting of new 
wrangements of single and double-acting roller mills. In the ''single 
acting*' mill, the feed-roller of the ordinary three-roller mill is re- 
placed by one of a smaller diameter than the crushing rollers, or two 
or more such small feed-rollers are employed, by which means the 
trash-returner is enabled to be altogether dispensed with ; and the 
crushed cane is delivered from between the rollers in such manner 
that there is less liability than usual of its absorbing any of the ex- 
pressed juice. In the double acting mill, two sets of crushing rollers 
are employed, having a trash-returner to direct the cane between 
the second pair of rollers after it has passed through the first pair. 
A feed-roller of small diameter, or two or more such small feed- 
rollers, are also employed with this arrangement of roller mill. 

Under this branch of his invention, the patentee also (specifies some 
improvements on the cane press, patented by Mr. H. Bessemer, in 
April, 1849: viz., in making the sides of the perforated tube, in 
which the canes are compressed, to diverge gradually from the feed- 
end to about the middle of its length ; from which point to the dis- 
charge end, the sides may be either parallel to each other or converge, 
as may be found in practice most desirable. 

The improvement in apparatus for evaporating consists in forming 
evaporating pans with transverse partitions, capable of sliding in 
the pans from end to end ; so that while the evaporated juice is being 
disc^iged at one end of the pan, a fresh supply may be introduced 
at the opposite end of the pan. Instead of one such partition, two 
or more may be applied. A second improvement consists in the in- 
troduction into the evaporating pans of wires laid transversely across 
the pan, near the bottom, for the purpose of dividing the juice in its 
flow, and bringing it into contact with atmospheric air, to enable the 
process of evaporating to be conducted at a low temperature. 

HANUFACTUBE OF BEET SUGAB IN IBELAND. 

A Refobt on the ** Inquiry into the Composition and Cultivation 
of the Sugar Beet in Ireland, aqd its application to the manufacture 
of Sugar,'' has been laid before Parliament; from which it is satis- 
fBudory to learn that the sanguine expectations entertained of this 
new feature in the agriculture and manufeictures of Ireland are frilly 
confirmed. Little doubt existed that the soil and climate of that 
country were eminently adapted to its growth ; while the cost of pro- 
duction, as stated by various practical authorities, after making a 
liberal allowance for manure, has been found not to exceed a range 
of from 68, 6d. to Ss, 6d. per ton. The influence of soil and manures 
is found to have variously affected the sugar-yielding properties of 
the roots. From a long series of experiments upon a manufacturing 
scale, made by Professor Suiiivan, at the Museum oi Irv^ Axi^^ns^sr^^ 

o 
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from 10 to 14 per cent, was frequently obtained ; while out of 118 
determinations the roots from two or three localities only yielded 
under 7 per cent. The average result of the whole 118 specimeiu 
was, however, over 9^ per cent. 

ADMIXTUBE OF CHIOOBT WITH OOFFEB. 

No problem in science (certifies Dr. Ure, F.B.S.), is simpler or 
more certain than the detection of Chicory, or of sinular substances, 
in Coffee powder. Qround roasted coffee imparts to cold water 
merely a pale sherry colour ; whereas when it is adulterated m\h 
ground roasted chicory, it communicates a brown colour, of greater 
or less intensity, to cold water. If three glass tubes, set upri^t, be 
charged respectively with a few grains' weight of 1, pure c<^Eee ; 2, 
of pure coffee mixed with a little chicory; S, of Coffee mixed with 
much chicory, and if into each of these tubes a like quantity of o^ 
water be poured ; if after agitation the tubes be set upright at 
rest, the solid particles will soon &11 to the bottom, and the tnms- 
parent liquid in the stems of the tubes will' show, by the variahle 
deptiis of the tinctures, the presence and proportion of coffee md 
chicory in each of them. An apparatus for making this experiment 
may be had for one shilling, at Brown's, 46, Farringdon-street^ 
London. 

BBEAD-MAKOra HACHINEBY. 

M. Lecompte de FoNTAurBMOBEAu, of South-street, Finsbuiy, 
has patented certain improvements in Apparatus for Kneading and 
Baking Bread, &c. The ''apparatus for kneading" dough contisti 
of a semi-cylindrical trough, within which is pla^d longitudinally 
an axis or shaft, to whidi are attached on the opposite sides two 
rows of radial arms, the arms on one side of the shaft being placed 
opposite the spaces between those on the other side. The ends of 
the arms of each set are connected together by rods parallel to the 
shaft which carry short arms projecting inwards, and placed between 
the long arms. The shaft is driven by a winch handle ; and the 
action of the arms, when it is in motion, effectually kneads the 
dough contained in the trough without any of the disadvantages 
attendant on hard labour. The "apparatus for baking" consists of 
a circular oven, provided internally with a revolving table, on which 
are placed the articles to be baked; and which tabb is made to rise 
or &11, as may be required, to change the temperature. The bottom 
of the oven is heated by tubular flues, under the moveable table; 
the sides by vertical flues, which lead from the fire-place to the t<^ 
of the oven, where space is left for the heat to circulate over the 
whole of it. Above the top flue, which is formed by two plates of 
metal, the oven is covered with earth, except at one part, where is 
fixed a receptacle to contain water for the service of the kneading 
apparatus; such water being heated by the flames, &c., passinff 
through the flue on the top of the oven. A thermometer is applied 
to the exterior to show the degree of heat, and dampers are provided 
i^r its regulation. 
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BSEAD AlTD BISOUIT MAKINQ MAOHINEBT. 

Mb. Exall, of Reading, engineer, has patented the following 
improvements: — 1. The patentee proposes to make Bread and Biscuits 
from a combination of about equsd parts of wheat -flour, barley-flour, 
3r meal, bean-flour, or meal and potatoes mixed thorou^lv together, 
and slightly fermented ; then baked in the form of small loaves or 
biscnits, which will be found to keep longer than ordinary bread, 
and to be more palatable than the common ship biscuits. 

2. For kneading flour into dough, Mr. Exall uses a hollow screw, 
or spiral bar t>f iron, revolving in a cylinder or tube. The materials to 
be kneaded are supplied by a hopper at one end of the cylinder, 
which occupies a horizcmtal position, and forced out at the opposite 
end through a mouth-piece of any suitable form of orifice. This 
ma^ne is specially claimed for xnaking bread with the new com- 
bination of flours before described, and also for kneading clay and 
other plastic materials. 

8. The kneaded dough, previously passed through a pair of rough- 
ing rolls, is placed on a feed-table, and supplied in a sheet of any 
desired thickness by a pair of rollers to a travelling web, which 
carrieB it successively under the operation of marking or stamping 
dies^ and then under the cutters, each of which apparatuses has 
a reciprocating vertical motion, by which the dough is stamped 
and cut into the form of biscuits. The latter are then removed from 
the fe^velling web, and transferred to the oven. Where the biscuits 
are round and cut to waste from the sheet of dough, the apparatus 
is so arranged as to separate the detached fragments, and prevent 
them going to the oven with the rest. 

4. A new form of oven is described, in which the baking is effected 
in the interior of a series of horizontal tubes, set like gas retorts 
above a fire or in a flue, and open either at one or both ends, but 
provided with suitable doors for keeping the same dosed during the 
operation of baking. __^^^ 

THE BOSTON FIRE ALARMS. 

Db. W. F. Ohanning is stated, in The Boston AltMVMichfor 1852, 
h> have first published the application of the Telegraph to Fire Alarms 
in 1845. This gentleman laid the details before the Boston Oity 
Government in March, 1852, and 10,000^. were voted to carry the 
system into operation in June. The length of wires erected in the city 
is 49 miles. There are duplicate wires between every station. They 
are seldom broken, however. The circuits are tested hourly. The 
signal station is a small cast-iron box placed on the side of a building. 
Responsible persons in the immediate vicinity have the keys ; and at 
an alarm of fire, the crank in the box is turned slowly round six 
times, and intelligence is thus conveyed to the City building of the 
exact locality of i£e fire. In each church, connected with the alarm 
circuit, is machinery like the striking part of a clock, with a weight 
attached, and an electro-magnet, connected with the circuit. When 
the operator at the City building receives intelligence from any 
signa) r cation^ he strikes^ by means of the alann civxcraiXi, on ^ ^>S&ft 
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bells at the same time, the number of strokes corresponding with 
the district from which the signal comes, and the firemen inmie- 
diately know where they are wanted. The circuits of wire are so 
arranged that no alarm can be communicated except fitim the agnal 
boxes, forty in number, placed throughout the city about 100 rods 
apart. An officer of the fire department can ascertain the number 
of the station in any district from which an alarm of fire proceeds, by 
going to any signal box and making the simplest signaL TbQ 
operator at the central office will reply by counting out the numbor 
of the station, by means of the clicks of a little electro-magnet in the 
signal box in which the inquiry is made. The position of the fire 
would then be known within 50 rods. If a fire is soon extinguished, 
the engineer sends to one of the signal boxes, and communicates the 
signal of " All out," which is " one, one-two" — " one, one-two," to the 
central office ; from whence the same signal is struck upon the alann 
bells, and the engines in all parts of the city are enabled at onoe to 
turn back. 

The instruments in the central office are thus described : — a triple 
Morse register, a triple receiving magnet, a triple alarm bell appa- 
ratus : these, with the necessary keys and switches, are connected 
with the signal circuits. An instrument called the " district key* 
board ;" a triple alarm register and proper switches are connected 
with the alarm circuits. An instrument called a "testing dock" 
is connected with both signal and alarm circuits, and once each hour 
gives notice on a small bell of the integrity or interruption of the 
various circuits: the battery room is No. 13 of the same building. 
The interior of the central office, says the Boston Trcmtcript, " wdl 
deserves to be considered the brain, or at least the cerebellum of the 
city. It is the centre of two sets of iron nerves, the signal or sensa- 
tional system, by which it receives intelligence fiwm every one of 
forty distant stations scattered all over the city ; and the alarm or 
motive system, by which it disperses that intelligence simultaneously 
to all quarters of the city, and arouses its muscular energy by means 
of nineteen heavy bells. Thus, by a slight pressure with one of his 
fingers, the central operator sets in instant motion engines of alarm 
equivalent to nineteen stout men, and ensures absolute precision and 
agreement in their signals. They are made to tell the story of the 
locality of the fire intelligibly and immistakably. The sensation at 
one point is propagated through the central office, or brain, to all 
parts, almost as quick as thought. The mechanical adjustmento in 
this office are very ingenious and beautiful, and reflect great credit 
on Mr. Farmer, (superintendent of construction) and Dr. Channing 
(the originator.)." 

THE COTTON MANUFACTUBB. 

Mb. Bazley has read to the Society of Arts, H. R. H. Prince 
Albert in the chair, a paper entitled " Cotton as an Element of In- 
dustry: its confined supply; and its extending consumption by 
increasing and improving agencies." The lecture was divided 
in^ two parte, tb^ jfirst of which treated of the progrese of the 
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manu&ctare ; the second, of the sources whence the raw material 
is supplied. In the latter, Mr. Bazley called attention to the in- 
crease in the consumption of cotton wool in this country. At the 
commencement of the last century it was little more than 1,000,000 
pounds weight per annum, while the work-people employed on it did 
not exceed 25,000; but at the close of the century 52,000,000 pounds 
weight per annum were consumed, and the numbers employed were 
125,000. Few articles are more generally applied in manufacture 
than cotton. Its finest qualities are worked into lace and muslin, 
while from its very waste excellent letter-press paper is made. A 
very extensive trade has sprung up in Bradford, and other places, 
in "mixed goods," and "union cloths," which are composed of 
cotton in combination with worsted, silk, or thread. The cotton 
manufacture has had many variations, and under the restrictive 
policy it suffered gieat depressions; but since the alteration in the 
fiscal system of the country, a beneficial change has taken place, 
and the race is now free to all. During the past year no less than 
760,000,000 pounds weight of cotton were consumed in this country, 
passing through the hands of no fewer than 1,250,000 actual workers, 
or including their &,milies, three millions and a half of our fellow 
subjects, an eighth of the population of the United Kingdom ; while 
the exports in 1851 amounted to 30, 000, OOOZ. sterling. Some idea 
may be gained of the beneficial nature of this industry to the national 
treasury, from the fact that 12,000,000Z. sterling, or one fourth of 
the whole revenue, is contributed in taxes by those engaged in it ; 
whilst the area occupied by their operatives is not more than one- 
hundredth part of the surface of the country. 

In treating the second part of his subject Mr. Bazley drew atten- 
tion to the singular fact that although the British colonies contain a 
greater extent of land suited to the growth of cotton than is to be 
mund under any other dominion, yet that the supply derived from 
them is less in quantity and far inferior in quality ; the supplies in 
1851 were, from foreign countries, 1,569,800 bags; from the colonies, 
883,700 bags. And while 16,000,000/. were paid for the foreign 
cotton, only 2,000,000/. were realized by the colonial. Of this large 
amount from foreign countries the great proportion comes from 
America : and individuals are now living who recollect the arrival of 
the first supplies in 1787 ; the value of the whole crop being now 
80,000,000?., equal to that of the wheat crop of this country. Surely 
this is a lesson to other countries possessing equally fitvourable con- 
ditions. The lecturer then glanced at the capabilities of the difier- 
ent British colonies, for producing this material. The West Indian 
Islands, Port Natal, and our other African possessions* were stated to 

* Mr. Thomas Clegg, of Manchester, received, durhig the past season, from 
the western coast of Africa, upwards of 10,000 lbs. of Cotton. The circumstances 
under which these arrivals have occurred, are as follow. Some three or four 
years ago, Mr. Clegg, learning that there was plenty of cotton growing wild ne4r 
tile colony of Sierra Leone and the Church Missionary station of Abeokuta, 
and that as it bloomed and ripened it dropped to the ground and rotted, he com- 
municated with the oflScials of the Church Missionary ^ocVeVs Nu \AX)d«!io^«X)&. 
ibroagb titem sent 100/. to the place named, with \nstmc\^oxA\XvBXSX'^i«i^>A" 
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be capable of growing cotton quite as well as the United States ; 
while Australia would produce an unlimited amount equal to the 
very finest. And lastly, there is the great colony of India where 
this plant is indigenous, and where it has been known for SOCK) 
years. The evidence of Dr. Royle, the botanist of the East India 
Company, that India can yield an abundant supply of good and use- 
ful cotton, was quoted as a ground for the presumption that great 
blame attaches somewhere, since these expectations have never been 
realized except in a small degree at Guzerat. This part of the sab- 
ject was closed by the remarkable statement that a piece of ground 
of the size of Yorkshire is sufficient to produce a quantity of cotton 
nearly double the annual consumption of England. It is not to be 
supposed that this trade is on the decline. One fsujtory inspector — 
Mr. Homer, reports that in his district only, 81 miUs were 
started during the year 1854, employing 14,000 hands. Mr. Bazley 
then examined minutely the probability of the further and future 
progress of this great industry, and the means to be adopted to insure 
it: but into this it will be impossible to follow him in a brief ab- 
stract like the present. He concluded by an enumeration of the 
objects of interest, lK)th in the department of machinery and of 
fabrics connected with the Cotton Manufacture at the Great Exhi- 
bition : and with an expression of gratitude to his Royal Highness 
for having become the champion of arts, manufactures, and commerce, 
and to the Society of Arts for its share in promoting the success of 
the Exhibition. 



A MACHINE TO PACK BAW COTTON. 

In Africa, or other parts of the world, where hydraulic presses, or 
other complex contrivances, are not at command, any simple and 
efficient machine which would facilitate the firmly paclung of cotton 
is a matter of considerable importance. The attention of Mr. James 
Nasmyth, of Patricroft, near Manchester, has been directed to this 
subject by Mr. Thomas Clegg, manuBekcturer, Brown-street ; and Mr. 
Nasmyth has produced a design for a press, which appears in every 
respect well calculated to answer the object intended. In its mode 
of operation it is so simple that any " native" who can walk round 
and push the lever of a capstan can supply the power, while nine- 
tenths of the machine would be composed of wood, in order to avoid 
the difficulty which might occur in obtaining ironwork, or effecting 

expended by the missionaries in setting the natives to gather and clean the 
indigenous produce, and to forward it aa quickly as possible to England. At the 
same time they were directed to lay before the chiefs the advant^^us opening 
which presented itself for the employment of their people, and how much better 
it would be to do that than to pursue their horrid trafflc in slaves. The indnoe- 
ments held out proved sufflcient to attract attention, and in the first year a fyw 
hundred pounds were collected. Mr. Clegg has spun a quantity of the cotton 
himself: in staple it is equal to Egyptian or good New Orleans, used in spinning 
fine yams for the Nottingham and Leicester trade. The price of cotton aaitoa 
for such fine numbers has more than doubled within a comparatively brief 
period; ttnd what was selling at 9id. a pound is now fetching SOd., and has been 
Aw Mate time, —Manchester Examiner, 
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repaira in that material. The design has been exhibited at the Boyal 
Exchange, along with some African cotton; and Mr. Nasmyth gene- 
rously offers the result of his skill to the public, stating, in his letter 
to Mr. Clegg, that he entertains a notion that sach a simple and 
powerfol press would be found useful in those foreign parts where 
the matter of packing is an important consideration. It would be 
somewhat difficult to give any description of the press which would 
be intelligible unaccompanied by a diagram ; but we may state that 
it consists of a large wooden frame, which will hold a bale of cotton 
at each of its four comers. Across the machine runs a cog-rack, 
moTed backward or forward by a central pinion, to be turned round 
like a capstan. The cotton to be packed is placed in two receivers, 
right and left of the rack, and at right angles to it ; at the extremi- 
ties of these receivers are the packing sheets, surrounded by cords 
(grooves being made in the woodwork to receive them). At the end 
of the rack are affixed two inclined bars, and as the rack is moved 
by the pinion those bars open out like the legs of a pair of com- 
passes, and each forces the cotton into the packing-sheet at the 
extremity. The machine has a double action, and while two bales 
are being compressed at one end of it, the same motion liberates two 
packed bales at the opposite end, where fresh cotton is introduced 
to be in its turn compressed. As the bars move in parallel lines 
with each other, the pressure must be very considerable. At first 
the motion is rapid, which suits the easily compressible nature of the 
material ; it then becomes slower, but of course what is lost in speed 
is gained in power, and gained, too, at the point when it is most 
required. — Ttmes, Nov. 12. 



NEW FLAX FBOOESS. 

A PROCESS of dressing Flax has been patented by Watt, in which 
steam is the only agent employed, and which, from its extreme 
simplicity and effectiveness, appears likely to supersede all others. 
The whole arrangements are inexpensive, and occupy but little 
space. The straw is placed in a steam-tight box, or chamber, of any 
size or shape ; the top being formed by an iron tank containing cold 
water, and the lower end having a perforated false bottom fixed at 
about 12 inches from the other. Steam at a low pressure is blown 
into tlie box ; and, passing up through the straw, comes in contact 
with the iron top, by which it is condensed ; then, trickling down 
through the mass, it passes through the false bottom, carrying with 
it the extractive matter which it has dissolved out of the straw. 
This is continued for from eight to twelve hours. The straw is then 
removed, and is passed through four sets of rollers, which squeeze 
out about 80 per cent, of the water; and at the same time crush the 
stems, breaking up the central woody substance, and materially 
assisting its subsequent separation from the flax fibre. From these 
rollers it is carried to the drying-house, which is heated by steam 
pipes from the boiler, and thence to the scutching-frames, where i^ 
operadon is performed more rapidly and ef&CAe(ii^^ ^CbsMv^V^CL^doi^ 
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flax is prepared by steeping, owing to the thorongbly omshed state 
in which it comes from the rollers. 

The flax is then ready for market^ having passed through the 
whole process of converfflon in a very i^ort space of time. This im- 
portant improvement upon the other processes is being carried out by 
Messrs. Leadbetter, of Bel&st, on an extensive scale. It is shown that 
the entire operation may be completed in 24 hours ; that^ on the ave* 
rage, 1 ton of straw will produce 2§ cwt., of dressed flax, and that the 
condensed liquorfrom the steaming-chest contains matter of a nutritious 
nature, having, according to analysis, a feeding value equal to distillery 
wash. This may be advantageously used by being poured, wdiile 
hot, over the broken capsules or seed-bolls, which contain in them- 
selves much nutritious matter, and in this state are readily eaten by 
cattle or pigs. The flax produced has already been sold at high 
prices, and has been pronounced by spinners to be of apparently un- 
exceptionable quality. 

The following are stated synoptically to be the advantages of 
this new process : — 

1. Great saving of time. 

2. Economy of fibre, owing to the facilities with which it is separated firoin the 
** shove," or woody centre, in the scutcl^-mill. thereby producing little waste in 
scutching tow, which latter is only worth from 68 to 10s. per cwt., while the 
long fibre from which it is torn away is worth from 50s. to 1 00s. per cwt. 

3. Avoidance of any nuisance. Instead of the offensive products of the steep, 
an inodorous liquid is obtained, which may at once be consumed advantageously 
for feeding purposes. 

4. The encouragement it will offer for the extension of Flax Cuitiration 
throughout the country, jity fording an opportunity to t)iose who desire it of 
organizing at a small outlay jin establishment which will always insure a rAidy 
market for the produce of tfie district. 

Much good has already been done in this respect by the introduc- 
tion into several districts of retteries on Schenck's system, those io 
operation purchasing directly from the farmer and steeping upwards 
of 30,000 tons in the course of the year. The new process, however, 
being able to complete the operation in a quarter the time required 
by the other, would, of course, be able to turn out four times as 
much work in a given time ; and, as the arrangements would be less 
expensive in outlay, it offers an advantageous opportunity to all 
friends of Irish industry who wish to encourage the home cultivation 
of flax, and to retain in the country a portion, at least, of that large 
sum which is annually expended in purchasing the necessary 
supplies from foreign countries. — Abridged from the Times. 



GIGANTIC FACTORY IN YORKSHIRE. 

Mr. Titus Salt, of Bradford, has had built for him, at Saltaire, 
in the neighbourhood of Shipley, a stupendous Factory, to concentrate 
his scattered establishments for his Alpaca and Mohair manufiEUitures. 
The area appropriated to the buildings is six acres; while the several 
floors in the mills, warehouses, and sheds form a superficies of 55,600 
yards, or 1 1^ acres. The mill, which runs from east to west, is 550 feet 
/j2 length, and 72 feet in height above the level of the raUa. It includes 
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ix storeys, and is constracted of massive stone work. The floors 
ire formed on arches of hollow brick made on the ground by Clay- 
too's patent process ; the openings in the bricks being used for the 
poiposes of ventilation. Rows of ornamental cast-iVon columns and 
iiiianve cast-iron beams support the arches. The roof is of iron. 
The windows of large size are filled with plate-glass, 'llie whole of 
thiB building is fire-proof. From the centre of the mill running 
Borthward to the bank of the canal, a distance of 330 feet, are the 
warehonseSy which at the lower end are 90 above the water. In the 
logle formed by the mill and warehouses to the eastward, com- 
priang an area of 8400 yards, are the wefb room and weaving shed, 
eommnnicating with the several floors in the mill and warehouses by 
fire-proof hoists. The weaving shed will hold 1200 looms. The 
ahAf^Tig runs in vaults under the floor, thus preserving the vast 
room above free from every obstruction. The corresponding angle 
on the western side of the warehouses is occupied by an immense 
shed for combing-machines ; chambers for washing, drying, and 
sorting the wool ; and by reeling and packing-rooms. Beneath this 
shed is an enormous filter and reservoir, capable of containing 
500,000 gallons, into which the rain-water is conducted from the roofs, 
for scouring wool. The offices and store-rooms, extending to a 
length of 240 feet, with a very handsome £i9ade, form the western 
boundary of the works. The arrangement, design, and construction 
of the buildings were confided to Lock wood and Mawson, architects 
of Bradford ; the engines, boilers, and machinery, to William Fair- 
bairn and Son, of Manchester. The engines consist of two pairs, 
nominally of 400 horse power. The boilers a > constructed partly on 
the tabular principle, and placed beneath the level of the ground, to 
the southward of the mill, communicating with the chimney (250 
feet high) at the eastern extremity of the works, to which is given 
the effect of an Italian campanile. The engine houses are situated 
on either side of the principal entrance to the mill ; the engine-bed 
has required upwards of 1200 tons of solid stone. The engines are 
supplied with water by tunnel spassing below the canal, and commu- 
nicating with the Aire. Another series of tunnels returns the water 
back to the river when used. A branch from the railway passes 
under the central arches of the mill, at which point there and at the 
north end, are hoists for loading and unloading. The gasworks, 
situated between the canal and the river, are upon White's hydro- 
carbon system, and are calculated to supply 100,000 ft. per day for 
5,000 lights, in the mills, sheds, streets, and houses of the work- 
pe<^le. 4600 hands are required to keep the works going. This will 
involve an addition to the population of Saltaire of from nine to ten 
thousand persons. To accommodate these, Mr. Salt proposes to 
erect forthwith 700 dwelling-houses of various classes, replete with 
every convenience for the health and comfort of the inhabitants. The 
architects are expressly enjoined to use every precaution to prevent 
the pollution of the air by smoke, or the water by sewerage or other 
imparity. Wide streets, squares with gardens, ground for recrea- 
tion, a large dining-hall and kitchens, baths and washhouses, a 
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covered market, schools, and a church, are to form this indostrbl 
town. The cost of this gigantic imdertaking is stated, in the 
Bradford ObserveTf at less than a quarter of a million of money. 

BANSOMB'S SILICEOUS STONE. 

There has been introduced of late years a new kind of Artificial 
Stone, which, although perfectly plastic at one stage of the manu- 
facture, is of perfectly uniform composition, entirely firee from all 
shrinking and contortion during the process of kiln-drying, and beani 
exposure to winter temperatures and a moist atmosphere witiioot 
any deterioration. This important immimity from so serious- an evil 
it owes to the fact that no part of the material used in the con- 
struction consists either of lime or clay. It is, in fact, a siliceous or 
flinty stone, the particles of which it is made up (fine pure sand) 
being united together by a fluid which, after exposure to the kiln, 
becomes changed into a kind of glass. By the very nature of the 
case, therefore, this stone is secured from all injury from soot, acid, 
or other vapours, or disintegration by weather ; and in many cases, 
where it has been actually exposed for several winters, it retains all 
its sharpness and surfiice perfectly. This material is called " Ban- 
some's Patent Siliceous Stone." 

The chemical £ict on which the discovery of this stone is baaed is 
the perfect solubility of flint, or any siliceous material, when subjected 
to the action of caustic alkali (soda or potash) at high temperature 
in a steam boiler, or in cylinders communicating with such boilers. 
Flint, or silica, is a combination of oxygen gas with a peculiar base 
(silicium or silicon), and is technically an acid, though without the 
ordinary properties of acids. On being heated with caustic soda at a 
very high temperature, there is formed a thick jelly-like transparait 
fluid of pale straw colour, which is a hydrated silicate of soda, cod- 
taining 50 per cent, of water ; and which, if exposed to the air for a 
time or heated, loses a part of its water and solidifies into a substance 
capable of scratching glass. 

The fluid silicate of soda having been obtained as described above, 
it is mixedwith sand and other material, (which may vary according 
to the required result,) and thus forms a kind of thick paste, moulded 
readily into any shape. Exposed for a time to the air, this gradually 
hardens by the evaporation of part of the water, and when put into 
a kiln the water is more rapidly and completely given off; the result 
being a perfectly solid mass, the original particles of sand beinff now 
cemented together by a kind of glass formed by the silicate of soda 
raised to a red heat. The whole amount of water in any given quan- 
tity of the unbumt stone does not exceed one-tenth part of its volume, 
but the total amount of contraction is extremely small and scarcely 
perceptible in any case. On the other hand, the contraction in terra- 
cottas is not only very considerable, requiring allowance to be made 
in moulding, but is also extremely irregular. 

In consequence of the peculiarly simple composition of this new 

material, it has been found easy to manu&.cture of it porous as well 

asf compact atone; and also such artiolea aa gtvndstouea and scythet 
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stones (all of which enter into competition with natural stones) at a 
considerable advantage both in texture and price. The porous stones 
are peculiarly useful, as they make admirable filters ^ and by the 
simple precaution of placing a cokting of fine pure white sand upon 
them they can never become choked. They are now extensively 
used, and are found to succeed admirably. 

For pavements, balustrades, terrace works, vases, and generally 
for all purposes of garden decoration, this stone is well adapted by iti3 
deanliness, 8hai*pness of outline, colour, durability, and cheapness. 
For ornamental flooring in halls, churches, and public buildings, it 
poo ooooco many advantages, and could be put down at little more 
than half the price of encaustic tiles of similar patterns. For quoins, 
oomioes, battlements, chimneypots, and many other building pur- 
poses, it seems equally 'desirable ; while for filters it is invaluable, 
and might be used to any extent in preference to any known natural 
filter stones. — IHines. 



NEW PLASTIC MATERIAL. 

A Parisian sculptor, M. Duthoit, has obtained an English patent 
for a chemical combination of certain agents for obtaining a new pro- 
duct to be used in the Plastic Art. The patentee combines with ^utta 
percha oxide of zinc, amianthus, and sulphate of baryta, in conjunc- 
tion with various colours. The gutta percha is first prepared and 
bleached by being dissolved in rectified naphtha, bensole, or sul- 
phoret of carbon. When the compounds do not possess sufficient 
elasticity, caoutchouc is added. The gutta percha being prepared, 
after filiation he places the solution in a stiU, adds the other ingre* 
dienta, and stirs the whole well together. Heat is then applied until 
all the volatile oil is driven off, when the material is removed to the 
deiired moulds. It is said to be suitable for numerous moulded 
works of art, tissues, or artificial flowers ; it may be used as leather, 
when rolled into sheets ; or it may be diluted with naphtha, or ben- 
sole, and employed as liquid paint. 



NEW MODS OF TRANSPLANTINO TREES. 

A KAOHINE for raising and Transplanting Trees has been in- 
Tented by Mr. Stewart M't^lashan, sculptor, Canonmills Bridge. It 
consists^ in its simplest and smallest f6rm, of two semi-cylindrical 
spades, hooked and eyed together at one part, but capable of 
being distended by lever power, so as to move the plant and 
its earth-ball. The larger forest-tree apparatus is the extension 
of this principle, with the addition of beams and distending- 
screws. The soil is cut all round, and lifted along with the root 
in a frame formed by the cutters, which, converging at the bot- 
tom, give the mass somewhat the shape of a wedge. The tree is 
attached to the frame near the bottom of the trunk by an iron clasp, 
and then lifted out by the aid of the screws, which are fixed 
to the frame ; while a carriage, consistinff of two commbu carts at 
either end, and connected by two parall^ beaxna, \% ^^ t&»nga ^ 
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raising the whole. The tree can thus be conveyed any distance with- 
out the least injury. 

DRAINAGE OF HAARLEM MEER * 

Mr. Grainger, C.E., in a paper read before the Scottish Society 
of Arts, states that this great work is now nearly approaching its 
completion. The pumping was commenced in May, 1848, from 
which date to April 30, 1851, the lake had been lowered 7 &et 
3 inches, ^hich was the state of matters when the subject was last 
brought before the Society. During the months of May, June, July, 
August, September, and October, very satis&ctory progress was 
made, notwithstanding that a considerable quantity of rain fell in 
August and September; the level reached at the end of October 
being 9 feet 7*74 inches below the original surface, or at an average 
rate of 4*79 inches per month. In November a great quantity of 
rain and snow fell, raising the level about 4 inches ; and in December 
the weather was still unfavourable, so that at the end of that month 
the level stood at 9 feet 5*58 inches below the original sur£fice, or a 
total gain, since April 30, of 2 feet 2 '58 inches, or 3*32 inches per 
month. This progress may appear to be inconsiderable ; but, when 
it is recollected that the lowering of the lake one inch involved the 
raising of upwards of four millions of tons of water, and allowing for 
the rain and snow falling during these eight months, there could 
not have been less than 186,000,000 tons of water pumped up during 
that period, the performance will appear great indeed. To give a 
better idea of this, it was stated that 186,000,000 tons is equid to a 
mass of solid rock one mile square and 1 00 feet high, allowing 15 
cubic feet to a ton. The average progress has been less last year 
than it was in the preceding one ; but this is readily accounted for 
by the mcreased lift of the pumps, and by the difficulty of forming 
the channels which lead the water to them. At the commencement 
of these operations, the average depth of the lake was 13 feet 1*44 
inches, and as 9 feet 5*58 inches have been pumped out, there only 
remained at the end of December, 1851, an average depth of 3 feet 
7*786 inches. It is, therefore, trusted that the drainage will be com- 
pleted in the summer of 1853. 

■ • 

DRAINAGE OP TOWNS. 

A PAPER on this subject has been communicated to the Institution 
of Civil Engineers, by- Mr. R. Rowlandson. It was contended, that 
town sewers could not receive the excessive flood waters, even of the 
urban portion of the site; that they should never receive the 
suburban drainage, nor be combined with watercourses, that they 
should be adapted solely to remove the solid and liquid refuse 
from the houses; and that it was safer for the inhabitants that 
there should be no sewers at all, rather than they should be of 
such dimensions as to become places of deposit. Pumping could 

* These stupendous Drainage Works are described in the Year-book qf Facts, 
1847, p. 34-r38. 
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be profitably adopted in certain efituations, where from the level, 
or tiie effect of tidal influence, the outlet flow might be checked. 
Intercepting sewers at mid-level were approved. Sewers of mininum 
dimensions were advocated in connexion with pumping, and they 
should be capable of resisting internal hydraulic pressure in case of 
the water rising in them. The flow through sewers should be con- 
stant, and it was argued this could only be secured by having small 
conduits. With regard to earthenware pipes, — three inches diameter 
was considered too small for any drain pipes, and thirty inches 
diameter too large for the materiid of which they were made. Pipes 
of four inches diameter would probably be found the least sectional 
area that should be used for bouse drains, and nine inches for streets, 
and then not at a less gradient than one in sixty. It was decided 
that the beneficial use of pipe sewers could not be pushed beyond 
certain limits; but the system should not be entirely condemned 
because it had been carried to extremes by those who wanted expe- 
rience. The' general success of the use of egg-shaped pipe sewers 
at Manchester was given as an example of the advantageous adoption 
oi the pipe system. The various kinds of joints were described, 
and it was recommended not to use pipes of larger diameter than 
abont fifteen inches, as larger sizes were apt to be fractured from 
unequal bearing at the joints. The difficulty of moulding, diying, 
and burning pipes increased probably as the squares of the diameters; 
if large pipes were moulded too thin, they were liable to be crushed 
in Uie sewer ; and if they were moulded of extra strength, the wet 
pipes collapsed with their own weight in drying, were twisted out of 
shape in burning, or were imperfectly vitrified. Sewers of radiated 
bricks, moulded for the purpose, were better and cheaper than 
earthen pipes: a sewer thus constructed, three feet in diameter, 
being cheaper than one of pottery pipe of twenty inches diameter, — 
their relative capacities being as the squares of their diameters ; and 
there was no reason why brick sewers should not be as smooth 
within, and as impervious, as any pottery pipe. 

Alter treating of side jimctions, gulley holes, drain traps, and venti- 
lation, the use of cast iron conduits, in certain bad soils, was advocated; 
and as a summary, it was stated, that all sewers should be below the 
level of the cellars, and should be specially adapted to the work they 
had to perform. Rivers and natural streams should not form part of 
any system of town drainage, and in low districts the sewers should 
be ci^ble of resisting internal pressure. Free outlets should be 
preserved^ whether from intercepting, or low sewers ; all small 
drains should be circular, and large ones oval, or egg-shaped ; the 
largest radius should be adopted, and there should be extra fsJl in 
the carves ; all sewers and drains should be impervious to water, and 
should present even and smooth surfaces ; the gradient of all large 
sewers in steep ground, should be modified, or interrupted; and l£e 
materials used, should be such as would resist rapid wear and burst- 
ing ; wherever it was practicable, the outlet should be very free, and 
in all cases complete ventilation must be provided for. All mention 
of cesqpools was omitted^ as no locality co\x\d \)Q ooii^^jst^ ^dk 
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properly drained, in which thej were permitted to exist, «xoept 
near the outlets, for ultimate use, for agricultural purposes. 

The true purpose of Town Sewerage must be considered, as the re- 
moval, with tiie utmost rapidity, from the vicinity of dwelling 
houses, and the sites of cities and towns, all the refuse, which being 
liable to decomposition, could be conveyed away in water ; and the 
more perfectly this could be accomplished, the better would be the 
work, and the greater the credit due to the engineer. 

The reading of this paper was followed by a protracted discussioii 
of three nights' duration, in which pipe-drainage was BtropfAy de* 
nounced, and the superiority of roomy brick sewers advocated. On 
the other hand, the advocates of the new school cited Mancbestor, 
with its nearly 70 miles of pipe-drainage ; Rugby, Itchen, and other 
towns, similarly provided, as well as the 300 or 400 miles of pipe- 
drainage laid in the metropolis : and one firm had manufsuikured 
weekly, 18,000 yards of earthenware pipes. It was admitted that 
the Board of Health could not maintain the asserted superiority of 
the small pipe drain system, even to the extent still attempted ; 
the present doctrine being not to construct any drain larger than, 
as was alleged, would be able to relieve a district of its ordinary 
sewage, without regard to the contingency of storms, and the neces- 
sity of internal inspection. Lastly, the dictatorial system pursued 
by the Board of Health was complained of as leading to the sanction 
of plans to a greater extent than was approved by the engineers who 
were charged with the responsibility of the works. 

BUGBT WATKB SUPPLY AND DBAIKAOE. 

In these New Works, constructedunder the Public Health Act, the 
most conspicuous object is a high Water-tower, containing a Tai^ to 
supply the town during Sunday, or in case of fire, or in the night ; 
to give pressure in the distribution of the water, and avoid the 
necessity for continuous pumping. Next is an under-ground 
reservoir, covered with groined arches. Deep drains have been cut 
into gravel, and the water may be drawn off at will, as from a reser- 
voir, for the supply of the town. The property of the water, in 
respect of hardness, is said to be equal to eight degrees ; while that 
of the existing town wells varies from sixteen to twenty and even 
thirty degrees, and that of the streams in the neighbourhood is gene- 
rally of eighteen degrees. In the drainage works, the sewers are of 
impermeable stoneware tubes. In several cottages, the cesspools 
have been filled up, and a water-closet apparatus substituted. The 
water service-pipes are of tin. The average expense of improvem^ts 
for each cottage, it is estimated, might be repaid in the shape of a 
private improvement rate of about f d. a week. 

DBAINAOE OF BIOHMOND. 

A PAPEB has been read to the Institution of Civil Engineers, de- 
scribing the Drainage of the town of Richmond, Surrey, under the 
authority of the Metropolitan Commissioners of Sewers, in 1851; by 
Mr, Oeoj^e Donaldson, Assoc. Inst. 0. £. 
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The dimimge of Bichmond, eztending over an area of about 820 
creSy was undertaken by the board in the year 1849, on the applica- 
km of some of the principal inhabitants ; -when the author -was ap- 
lointed to report on its then state, and to propose some general plan 
(V its improvement. At that period, all the sewage was collected 
oto cesspools, the liquid contents of which were allowed to drain 
ato the earth ; causing offensive exhalations from its surface, and 
xmtaminating the water in the adjacent wells, from which a large 
K>rtion of the house water-supply was drawn, whilst the cesspools 
ihemselves were seldom emptieid. In many of the streets, however, 
^here were brick drains, which had been from time to time con- 
itrocted, for carrying off the sur^e and storm waters ; but these 
irere not deep enough to receive the house drainage, which it was 
letermined to effect by means of tubular stoneware pipes, entirely 
independent o^ and separate from, the brick drains, thus practically 
ssirying out a system on which very different opinions had been en- 
kertained. At present the outfall of the sewerage was into the Thames, 
near the railway bridge ; but eventually a main outfEill sewer was to 
be constructed to connect Richmond with the general system of 
sewerage of the metropolis. The pipe sewers were about 50,000 
feet inlength, executed at a cost of about £7500, rather more than 
half consisting of minor, or branch sewers. The branch pipes, as 
fiu* as the kerb of the foot pavement, were laid down at the same 
time as the main pipes; each junction being formed at an acute 
uigle, and so arranged as to receive the drainage of three houses. 
Before being laid in the trenches, the pipes were fitted together and 
maiked, and afterwards packed solidly round with earth. In some 
of the wet sand beds it was considered advisable to lay the pipes on 
2-inch deals, four inches deep, fastened to stakes. The joints were 
made with well-tempered cUiy and cement, and it was veiy im- 
portant that they should be water-tight, otherwise one of the 
chief advantages of pipe sewers over brick drains would be lost. 
After their completion, the pipes were proved, by allowing a flush of 
water to pass through each separately for about fifteen or twenty 
minutes. All the inlets to the house drains were trapped with 
syphons, or bell-traps; and the works generally have been per- 
fectly successful. 

In the discussion which ensued, the comparative merits of the 
systems of separating the storm water fi:x>m the house sewerage, 
and of combining them in large sewers, were argued at great length. 
It was admitted, that the separate system had not yet been tried for 
a sufficient length of time, to arrive at definite results ; but, as &r as 
experience had hitherto gone, there was a general impression in 
fitvour of the combined system in main sewers of brick, not less 
than four feet high, in order, not only that men should pass easily 
up them, but that they should be aole to work in them. The 
pipe drains, even of 21 to 24 inches diameter, were liable to be 
choked by deposit; and their areas had been so reduced, even 
where the separate system had been employed, that stoppages had 
continually occurred; thus proving that the exoVmoxi oi T^i^r^iAtk 
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was not entirely efficacious. It was shown also, that whenever HWu i • 
necessary to cut into the pipe drains, there was great injniy from | 
breakage, and they were ultimately more expensive than bri^ 
drains. — Proceedings of the InstUrUwn of Civil Engineert* 

SELF-SUSTAININO ST8TEM OF SEWAGE REMOVAL. 

Mb. T. a. Yarrow, C.E., has been engaged to report upon the 
drainage of Coventry ; and in a pamphlet, developing a plan for sav* 
ing the Sewage of towns and applying it to agricultural purposes^ he 
says : — " The means T propose to adopt are those suggested by Piinoe 
Albeft, consisting of a rapid filter of peculiar construction ; and tiie 
(ieodorant and absorbent employed in the process is peat charooal, 
now produced at small cost from the bogs in Ireland. The plan oosi- 
sists of an application of the sewage filter at the outlet of the main 
sewer, by means of which sewage will be deprived of its colourii^ 
and offensive matter, and made to pass off in a perfectly clear stat^ 
After a certain time the charcoal in the filter will require to be re- 
newed, when a little granulated charcoal must be added to the solid 
matter retained in the tank ; and in a few minutes the whole mass 
will assume the form of a dry, portable, and inodorous manure, ready 
for packing in barrels or sacks, and capable of bfeing transported by 
any mode of conveyance." 

PREVENTION OF WATER-PIPES BURSTING BY FROST. 

Mr. a. Macpherson, F.R.S.S.A., has contributed a paper to 
Jame8on*s Journal, descriptive of a self-acting Apparatus for the Pre* 
vention of the Bursting of Water- Pipes during Frost. The supply-pipe 
from the main source rises from the ground, forming a curve into a 
double-action valve-box : this supply-pipe is continued into the dstem, 
which should be above ; and a waste-pipe carries the extra water 
off when the supply is stopped. Under the valve-box is a copper- 
tube, containing a measured quantity of water, in which works a 
piston accurately fitted,, and passing through a stuffing-box, it acts 
upon the valve. A strong air vessel is fitted over the bend of the 
supply-pipe. If frost acts on the small copper tube, the water in it 
will be Uie first to freeze, expand, and elevate the piston, which 
pushes up the valve from its seat, and shuts it with great force against 
the projecting extremity of the ingress supply-pipe. The connexion 
being now open between the continuation-pipe to the cistern and the 
waste-pipe, the water contained in them descends inte the drain ; 
while the air-vessel allows of expansion for the water to freeze in the 
supply-pipe now closed. When the water becomes again liquid. Hie 
whole pressure is exerted to depress the valve, shut down the piston, 
and open the supply-pipe. 

MANUFACTURE OF PEMMICAN. 

Sir John Richardson thus describes his manufacture of this new 

Provision for Arctic exploration. The round or buttock of beef, of 

the best quality, having been cut into thin steaks, cleared of the 

i^/ and memhroDouB parts, was dried in a malt-kiln over an oak fiie, 
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mitil its moistare was entirely dissipated, and the fibre of the meat 
became firiable. It was then ground in a malt-mill, when it re- 
sembled finely-grated meat. Being next mixed with nearly an equal 
weight of beef suet or lard, the preparation of plain Pemmican was 
complete; but, to render it more agreeable to the unaccustomed 
palate, a proportion of the best Zante currants was added to part of 
it, and part was sweetened with sugar. After the ingredients were 
well incorporated by stirring, they were transferred to tin canisters, 
capable of containing 851b. each; and having been firmly rammed down, 
aad allowed to contract further by cooling, the air was completely 
eiq>elled and excluded by filling the canister to the brim with melted 
laid, through a small hole left in the end, which was then covered 
with a piece of tin, and soldered up. Finally, the canister was 
painted and lettered according to its contents. The total quantity of 
Pemmican thus made was 17^424 lb., at a cost of Is. 7id. a pound. 
Bat the expense was somewhat greater than it would otherwise have 
been, from the inexperience of the labourers, who required to be 
trained, and fin>pi the necessity of buying meat in the London 
market at a rate above the contract price, occasioned by the bullocks 
slaughtered by the contractor for the naval force at Portsmouth 
being inadequate to the supply of the required number of rounds. 

As the meat in drying loses more than three-fourths of its original 
weight, the quantity required was considerable, being 85,651 lb. ; 
drymg reduced, reduced to about 8000 lb. ,^ and the sudden abstraction 
of more than one thousand rounds of beef from Leadenhall market 
occasioned speculation among the dealers, and a rise in the price of 
a penny per pound, with an equally sudden fidl when the extra 
demand was found to be very temporary. 

The natives dry their venison by exposing the thin slices to the 
heat of the sun, on a stage, under which a small fire is kept, more 
ibr the purpose of driving away the flies by the smoke than for pro- 
moting exfidccation ; and then they pound it between two stones on 
a bison hide. In this process the pounded meat is contaminated by 
a greater or smaller admixture of hair and other impurities. The 
fibt^ which is generally the suet of the bison, is added by the traders ; 
and they complete the process by sewing up the pemmican in a bag 
of midressed hide with the hairy side outwards. Each of these bstgs 
weighs 901b., and obtains from the Canadian voyagers the desig- 
nation of "a taureau." A superior Pemmican is produced by mix- 
ing finely powdered meat, sifted from impurities, with marrow fitt, 
and the dried firuit of the Amelanchier. Sir John Richardson states 
the cost of 17^424 lb. of Pemmican thus manufactured to have been 
£1,896 lis. lid. ; average cost per pound. Is. 7|d. 

AFPLIOATION OF BECTIFIED OIL OF COAL-TAB TO THE FBBSEBVATION 

OF HEAT AND VBOETABLES. 

M. BoBiN states, when the flesh of animals, entire birds with the 
•feathers, vegetables, fruits, &c., are placed in air-tight vessels filled 
with water, at the bottom of which there is a litUe 0\\ oi CjQ!d2LA»t, ^n;^ 
■ tha^ ate subBtancea to be preserved are covered \>^ V)[i<& ^^H^^fisc, '^^(a^ 

H 
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becomes charged with the vapour of the oil evaporating at Hhi 
ordinary temperature, they are perfectly preaerved from deoompo- 
sition. — Comptea Bendua, vol. xxxii., p. 650. 

INSTITUTION OF CIVIL ENGINEERS. . 

At the Annual General Meeting of this Institution, Dec. 21, 1852, 
the Report attributed the present extraordinaiy activity ip paUie 
works and private enterprises, in a great degree, to the disooveiy d 
those auriferous deposits of the other hemisphere, which had been, 
apparently, beneficently designed, to bring into active utility the 
humbler, but more permanently useful minerals of the parent oonntr3r* 

It alluded to the general demand for the improvement of tibe 
sanatory condition of towns, the completion of the branch lines of 
railways; the. extension of the electric telegraph to the Continent^ 
and to India, and the vast revolution it was producing in oommeitaal 
and social relations. The augmented size of steam- vessels, and tiie 
creation of docks of proportions to receive them ; the rapid aooom- 
plishment of the rulway across the Isthmus of Panama, with the 
recent survey for a projected ship canal, in the same region ; and 
the numerous other works, in all parts of the world, confided to tiie 
skilful conduct of English Civil Engineers; were briefly alluded to; 
whilst the good wishes of the profession were demanded for the re- 
establishment of the building, in which the specimens of the worid's 
wealth had first been exhibited, and which was now to' be devoted 
to the recreation and instruction of that valuable portion of society, 
the productive classes. 

The Council have awarded the following premiums: — Telford Medals, in 
Silver, to Gapt. Mark Huish, for his paper '* On Railway accidmits," — ^Bratthirolte 
Poole, Esq., for his paper '* On the Economy of Railways,*'— CoL Samuel Colt, 
for his paxier, '* On the Application of Machinery to the Manufiicture of Rotatti» 
Cliambered-breech Fire-arms, and the peculiarities of those Arms,** — FredoEick 
Richard Window, Esq., for his paper " On the Electric Tel^praph, and the 
principal improvements in its construction,'*— Chaiies Coles Adley, Esq., toe his 
paper entitled '* The History, Theory, and Practice of the Electric Telegra^**— 
M. Eug^e Bourdon, for his " Description of a new Metallic Bianometer, and 
other Instruments for Measuring Pressures and Temperatures," — M. Pierre 
Hippolyte Bonligny, for his '* Description of a new Diaphragm Steam Gtene- 
rator," — and George Frederick White, Esq., for his *' Observations on Arti- 
ficial, or Portland Cement :" — Council Premiums of Books, suitably bound and 
inscribed, — to John Baldry Redman, Esq., for his paper ** On the Alluvial Format 
tions, and the Local Changes, of the South-Eastem Coast of England, flrom the 
Thames to Portland,"— William Thomas Doyne, Esq., and Professor William 
Bindon Blood, for their paper, entitled '*An Investigation of the Strains 
upon the Diagonals of Lattice Beams, with the resulting Formulse,"— Geoirfe 
Donaldson, Esq., for his paper ** On the Drainage and Sewerage of the Town of 
Richmond,"— Professor Christopher Bagot Lane, fbr his '* Account of the Works 
on the Birmingham Extension of the Birmhigham and Oxford Junction RaUwar," 
—and William Bridges Adams, for his paper " On the Construction and Duratkm 
of the Permanent Way of Railways in Europe, and the modifications most 
suitable to Egypt, India, &o." 

Memoirs were read of F. M. the Duke of Wellington, Major- 

General Colby, and John George Children, honorary members; 

Messrs. John Barnes, David Bremner, Robert Brunton, William 

IJemey Ohurk, Frank Forstor, Thomaa Qtnin^T, ttndy^altAr Hnnt«r« 
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membera; Sir John Josiah Guest, bart., M.P., John Sylvester, and 
Henry Vint, associates ; and Henry Charles Rasonsley, graduate. 

The condition and progress of the Institution were described as 
most satisfactory. The number of Members, of all classes, was 746. 

The session of the Institution was terminated by a Conversazione on 
May 25. The rooms were profusely decorated with works of art, 
models of machineiy, and specimens of manufacture. Among the 
numerous collection of models, many were shown at work. Among 
these mAV be noticed the anastatic process of printing exhibited by 
Messrs. Glynn and Appel ; who had recently introduc^ a method of 
prepaiing paper by the addition to it, while still in a state of pulp, 
of an insoluble salt of copper, and a peculiar preparation of palm oil, 
80 that when an attempt was made to reproduce any document, it 
became fixed to the plate, and no transfer could be made. Messrs. 
]9apier and Son exhibited an Automaton Sovereign Weighing Ma- 
diine, which differed from those now in use at the Bsmk by its 
separating the coin into three classes, the too light, — those between 
certain limits, which might be variable, and the too heavy, — instead 
of simply into the light, and the full. They also exhibited a Captain's 
Begisteiing Compass, which showed at a glance the exact course the 
ship had ^ken, and the moment when any deviation from the true 
oourse had been made. Mr. W. S. Lacon explained a model illus- 
tratiiye of his ideas as to the management of ships' boats, how they 
should be steered, and suspended, and lowered in case of emergency, 
an important desideratiun. Mr. S. Highley's Achromatic Gas Micro- 
scope Lamp, a contrivance for combining, or rather modifying the 
glaring light common to ordinary gas microscopic burners when 
making researches, was an object of great interest. There were 
also many models in various branches of engineering; Messrs. 
Maadslay and Messrs. Penn contributing models of almost every 
kind of marine engine ; and to Capt. Henderson was due the col-' 
le(^on of a vast number of different kinds of vessels for the purpose 
of showing the great discrepancy that existed in different countries 
in the lines of ships. In Railways, permanent way seemed to be the 
point to which inventors chiefly devoted their thoughts; and the 
▼afious modifications of Mr. W. H. Barlow for a road entirely of 
wrought iron,— of Mr. Henson for a similar rail supported by longi- 
tudinal timbers, — and of Messrs. P. W. Barlow, Greaves, Doull and 
Reed, for chairs and supports of cast iron, so as to make the road 
pa^y of cast, and partly of wrought, but still entirely of iron, — 
were shown. Mr. Henson contributed a model of his covered railway 
goods waggon, by which it was said a saving of at least fifty per cent. 
m repairs alone over the old waggons with sheets would be effected. 
— Athencevm, No. 1315. 

TOUBTH ANNUAL EXHIBITION OF INVENTIONS AT THE -SOCIETY OF ABTS. 

Tms Exhibition, opened in December, 1852, was arranged under six 
principal heads : 1. Motive Machines, incb&dii^ 1^\Vn%3 ^QKSDa»ASSB^\ 

H 2 
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Materials, and Navy and Military Mechanism ; 4. PfailoBophioal In- 
struments and Hardware; 5. Agricultural Implements andnnddlery; 
6. Miscellaneous, including articles for personal use. 

In the first class some Electro^magnetic Bfachines for use as prime movers, 
invented by M. Froment, of Paris,.were exhibited by M. Fontaine morean. Tlie 
means employed to obviate the difflculties hitherto experienced in the ate of 
this fluid as a motive power are proposed to be overoome by causing the magnet 
to come into action as soon as its keeper approaches it. This is acoooradished 
by means of an eccentric. A drawing of Mr. M'Connell*s Express Engine 
attracted much attention, as combining the most recent improvements in the 
construction of locomotive engines. Mx. J. Boclc, Jun., exhibited an i ay wwd 
Railway Luggage Van for faciltatlng the removal of the tarpauling, at fHroMntaa 
extremely inconvenient and laborious operation ; also his modifications of Steaai- 
enf^nes applicable to agricultural purposes, and for facilitating the taming of 
the engine on the field, and the distribution of manure were likewise riMnrn. 
There were some beautiful specimens of a new Terra Cotta, by J. Bft. Blaataflsld, 
which appeared to be capable of assuming the most delicate shapes, and to be 
suitable for ornamental and building purposes generally. It is said that this 
material will not only resist the action of the atmosphere, but even beeome 
harder on exposure to it ; and should it be produced at a cheap rate, there ean 
be no doubt it will be extensively used. Gold-washing machines were exhiltited 
in several varieties; they possessed many points in common, namely a revolving 
cylinder and dashers for washing the soil and obtaining the auriferous depodt 
free firom earthy impurities. The tools were constructed in such a manner that 
by a very simple operation the shovel became a scraper, and (he handle of the 
shovel a portion of a crowbar, piclcaxe, &c. 



THE PANOPTICON IN LEICBSTBR-SQUARB. 

This building is nearly completed externally, and the interior ar- 
rangements are rapidly progressing. In a chamber opening into the 
first gallery, opposite the main entrance, and separated from the 
gallery by a large screen (upon which dissolving views and other op- 
tical demonstrations will be projected), a huge organ will be con- 
structed by Willis and Co. In the basement will be placed the 
ponderous machinery, for the working of which the place affinrds 
peculiar &cilities ; especially for experiments on railway machine^ 
the speed of engines, the resistance of the atmosphere, &c., wfaidiat 
present can only be tried on existing lines by the £iivour of directoTB. 
Around the basement a circular line of rails is laid, of the gauge 
common in actual practice, so that a carriage or train of carriageB 
can be worked upon it at any required speed with perfect conveni- 
ence. In addition to other great works going on here, is an electri- 
fying machine of the flat construction, stated to be the largest ever 
made. The plate has been made by the Thames Plate Glass Com- 
pany, and is about 8 feet in diameter. This work is going on in a 
spacious chamber, which will hereafter be used as a chemical labo- 
ratory. The theatres for the delivery of lectures are spacious and 
well aesigned for public convenience. From the galleries of the in- 
terior, its architectural effect to the eye is remarkably fine. The 
establishment will be under the able direction of Mr. E. M. Clarke. 

We may here notice that Mr. Wyld's Qreat Model of the Earth, 
in Leicester Square, has been improved by additional Illustration of 
the Circumpolar Regions. The model is detailed in the Tear-JSook 
o/J^Ucts, 1852, pp. 9^ 97. 
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iBtatural ^flodopj^g. 



FENDXTLUM |EXPBBIMEirr. 

Ma. BuBT has repeated M. Foucanlt's experiment in his own 
kooBe at Bristol, and endeavoured to ascertain with what degree of 
aoBtmcy it may be performed on a comparativelj small scale, and at 
a Bmcli lees expense of time and labour than he had bestowed on it 
€na Ibrmer occasion. He accordingly suspended, in different parts 
of Ub houee, three different pendulums, and the results of the experi* 
nanti made with each of them have been communicated by Mr. 
Bunt to the PJiHoBophicdl Magname, No. 25, with the following 

Mea/nofaU. 
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THE OTBOSOOFB. 

By the ingenious means discovered by M. Foucault, of making 
finUe the rotation of the earth ; the plane of vibration of the pendu- 
him, as seen by a spectator on the earth's surface, which had been 
hitherto supposed to be stationary, was found to move slowly round 
the fixed point as a centre finom ^ust to west. M. Fouoault has now 
imnented an instrument of moderate compass by which not only the 
tdMom. of the earth, but the position of the poles may be demon- 
stated with comparatively litUe difficulty. 

By means of the Gyroscope any person may find his latitude by 
direct obeorvation of the position which the axis of the instrument 
MWimfffl parallel to the axis of the earth : so that the observer may 
thus create for himself an artificial equator, just as by the level of 
water he may find an artificial horizon. 

** The ^pparatas of M. Foucanlt is a ndsed disct or rather a small flat barrel of 
bvonae, made as homogeneous as possible, and better balanced upon its axis by 
tbe addition of some adyusting screws, which make its centre of gravity exactly 
fofacide with its centre of figure. The axis of the disc, made of tempered stee^ 
is tanninated by two conical points, working without fHction, in the ends of two 
•orewB. Upon this axis is attached a small pinion, which can be connected with 
the teeth of a wheel capable of giving a very rapid motion to the disc, amounting 
te as mndi aa 160 rerolutions per second. The instrument by means of which 
the disc maj be put in rotation need not be described ; for any system of toothed 
wheelB maj prowce this effect, provided that it lias a wheel capable of entering 
into gear with the pinion of the disc, and that it moves with sufficient rapidity. 
The eentee contains a flat disc, carrying a plata of glass with parallel fisces, or a 
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metallic mirror, to enable the fixed plane of rotation of the moving body to be 
exactly observed and adjusted by aid of a distant fixed object. The disc and ita 
axis are supported by a cylindrical ring, of which the axis of the disc occnpiea 
one of the diameters. In this ring are placed the conical holes or sockets, which 
fit the two parts of the axis of the disc, which may by this arrangement be more 
or less restrained in its motion. Above the screws of the sockets, the ring carriea 
vertical screws with moveable nuts, which, conjointly with the horizontalscrews, 
serve to restore the equilibrium of the whole system when placed on the knife- 
edges, of tempered steel, which are fixed on the outside of the ring at the ex- 
tremity of its diameter, perpendicular to that which contains the ads of rotation 
of the disc. These knife-edges in the plane of the middle .section of the ring 
may be placed upon two plates of agate, which carry a third ring which ia the 
exterior one of the system. The different parts of the apparatus which we have 
described may be brought by trial to a state of neutral equilibrium, so that 
the knife-edges resting on plates perfectly level, whatever may be the position 
given to the disc round its axis, the ring which carries it, maintains itself alwajt 
in the horizontal plane. The circle or exterior cylindrical ring is so jplaoed 
tliat the plates of agate for supporting the knife-edges are on its horiiontal 
diameter, while its vertical diameter contains the apparatus of suspension which 
gives it such great mobility. This apparatus of suspension is composed of a 
hook, fixed in the upper part of the ring, by wtiich it is suspended firom a silken 
thread without torsion, and protected by a vertical tube from the immediate 
action of exterior disturbances, and attached to a screw, which allows the ring 

^ to be raised little or much as may be desired. The stem of the hook passee 
through a double cushion, the upper part of which, at the same time, givea the 
means of fixing the ring on any azimuth. It must be well understood that there 
is no friction of the stem in the cushion, and that the latter is only there to pre> 
vent the oscillatory movement of the ring. The lower part of ttiis rio^ has a 
conical plate, which moves in a socket, without, however, touching it ; for it has 
the same object as the upper cushion— that is, to prevent the vibration of the 
ring. The whole of these parts are supported by the solid exterior half-circle, 
which is supported by a screw foot, by the aid of wliich the thread and tlie great 
ring may be put in a perfectly vertical plane. The disc and its ring can eaadly 
be drawn back from off the plates of agate of the exterior circle, and applied to 
the apparatus for putting the disc in rotation. This done, and the parts replaced 
in the exterior circle, the phenomena due to the parts of the plane of rotation, 
as seen by a spectator revolving with the earth, will immediately begin to mani- 
fest themselves. To measure the displacement of the large circle in relation to 
the observer, there are on the exterior sur&ce of the large ring divisions eorre-' 
spending to degrees, minutes, and seconds, of a horizontal circle, which haa Hdt 
its centre that of the system ; and for its radios the distance of that centre from 
the place occupied by the divisions, which are opposite the knife-edges ot tiie 
interior circle. With the aid of a microscope the smallest displacement of tiie 
divisions of the circle may be seen by means of a fixed thread stretched fai the 
focus of the eye-piece. With this adjustment, it is easy to observe the angular 
motion of the circle proportional to the size of the latitude. If, instead of pladng 
the knife-edges on the plates of agate, we put there the heads of the screws 
which carry the axis of the disc so as to prevent all side motion of the interior 
<drcle, we shall immediately observe the phenomenon of a westerly motion 
taking place in the instrument, of which the great circle will fix itself with the 
pluie of rotation of the disc in the prime vertical — i.e. the vertical plane perpen- 
dicular to the meridian, whilst the axis of the disc stops in the plane of the 
terrestrial meridian itself. But if, on the contrary, the interior circle is replaced 
with the edges on the plates of agate, and with the aid of the curb, the large 
exterior circle is fixed in the prime vertical, whilst the axis of the diM is in the 
meridian, the inclination will directly manifest itseUT, and the interior circle torn 
on the knife-edges until the axis of rotation of the moveable body becomes 
parallel to that of the earth, and the kind of motion of the disc coincides with 
that of the rotation of the terrestrial spheroid. 

*( Such is the ingenious apparatus invented by H. Foucault, and constniotedby 
him, by the aid of which, in any part of the world, without aid of stars or com- 
pass, and without even measuring the number of vibrations of the free pendnlnm 
devised for that purpose by him, and brought to so great perfectimi by our 

English experimenten, the position of the earth's axis and the plane of the 
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' nuij be determined by actum! and immediate observation ; in a word, an 
•rdflelal axit, a sort of dynamical needle, may be constructed so as in all posi- 
tioiis and in idl climates, and with unerring certainty, to point direct to the 
fole."*— LAerory QaxetU, No. 1868. 

WPTEffS OF THE BABTH'S BOTATION ON LOCOMOTION. 

Mb. Ubiah Clabkb, of Leicester, has called attention in the 
MeAamM MagaoMU to the influence of the Earth's Rotation on Lo- 
eomotion. It is well known that as the earth revolves on ito axis 
onoe in twenty four hours, from west to east, the velocity of any 
point on its surfieM^ is greater nearer the equator and less further 
mnn it in the ratio of the co-sine of the latitude. Mr. Clarke states : 
" Some rather important conclusions in relation to railway travel- 
ling arise out of the view now taken. The difference between the 
rotative velocity of the earth in surjEsbce motion at London and at 
Liveipool is about twenty-eight miles per hour ; and this amount of 
Iftteral movement has to be gained or lost, as respects the locomotive, 
in eacii journey, according to the direction we are travelling in from 
one place to tne other ; ^nd in proportion to the speed will be the 
pressure against the side of the rails, which, at a high velocity, will 
give the engine a tendency to climb the right hand rail in each direc- 
tion. Could the journey be performed in two hours between London 
and Liverpool, the lateral movement or rotative velocity of the loco- 
motive would have to be increased or diminished at the rate of nearly 
one-quarter of a mile per minute, and that entirely by side pressure 
on the rail, which if not sufficient to cause the engine to leave the 
line, would be quite sufficient to produce violent and dangerous 
oscillation. It may be observed, in conclusion, that as the cause 
above alluded to will be inoperative while we travel along the 
pftf^l^lj of latitude, it clearly follows that a higher degree of speed , 
may be attained with safety on a railway running east and west 
than on one which runs north and south." There is no doubt of the 
tendency Mr. Clarke speaks of on the right-hand rail, but we do not 
think it will be found to be so dangerous as he says. It will be the 
sreatest on the Great Northern and Berwick lines, and least on the 
Gi«at Western. — Railway Times, 

bb-oohoentbation of the mechanical enebgt of the univebsb. 

Mb. Rankine, in a paper read by him to the British Association, 
observes that it has long been conjectured, and is now being estab- 
lished by experiment, that all forms of physical energy, whether 
visible motion, heat, light, magnetism, electricity, chemical action, 
or other forms not yet understood, are mutually convertible ; that 
the total amount of physical energy in the universe is unchangeable, 
and varies merely ito condition and locality, by conversion from 
one form to another, or by transference n'om one portion 
of matter to another. Prof. W. Thompson has pointed out, 
that in the present condition of the known world there is a prepon- 

t For Abstracts of M. Foucaolt's results, as well la %A yswei^ cMmr "M* 
tkiaU, tee the rear-Book qfFacU, 1853, pp. %^QQ. 
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derating tendency to the conversion of all the other forms of energy 
into heat, and to the equable diffusion of all heat ; a tendenigr -which 
seems to lead towards the cessation of all phenomena, except steUar 
motions. The author of the present paper points out that all heat 
tends ultimately to assume the radiant form ; and that, if the medimn 
which surrounds the stars, and transmits radiation between them, be 
supposed to have bounds encircling the vimble world, beyond wfaidi 
is empty space, then at these bounds the radiant heat will be totally 
reflected, and will ultimately be re-concentrated into foci; at one of 
which if an extinct star arrives, it will be resolved into its elooaents, 
and a store of energy reproduced. 



THERMAL EFFECTS OF AIR BUSHINO THBOUOH SMALL AFEBTUBES- 

Prof. Thomas has submitted to the British Association the results 
of a set of experiments lately undertaken by Mr. Joule, at his sug- 
gestion, and partly with his assistance, and as many of the details as 
time woidd permit. He commenced by explaining Mr. Joule's 
original idea that all mechanical action could be reduced to an 
equivalent of heat ; and that his first determination led to the condn- 
sion that a difference of 170^, afterwards corrected to 172^> was 
equivalent to 1 lb. raised 1 foot in a second, thus affording the 
mechanical unit of heat. He then explained Meyer's hypothesu, 
stating that the object of the experiments undertaken by Mr. Joule 
and himself was, to test the accuracy of this. In these experiments 
air had been forced to pass by the action of a condensing pump 
rapidly through small apertures, and through spiral tubes of smalt 
diameter, surrounded by water : heat was developed by the friction, 
but cold afterwards resulted from the expansion, and the object was 

' to ascertain which of these preponderated. But the experiments 
required such accuracy of adjustment of the position of the thermo- 
meter, and were affected by so many circumstances, that the results 
were not satis&otory. It then occurred to Mr. Joule to force the air 
through the pores oi a diaphragm of leather on it, to allow it then to 
expand into a tube of vulcanized india rubber, surrounded by water ; 
and in this arrangement it was found that the thermometer could be 
brought down nearly into contact with the leather diaphragm. But 
although these experiments also led to the conclusion that rather 
more heat was generated by the compression and friction than was 
afterwards consumed in the expansion, yet many causes, such as the 
rapid transmission of heat through the india-rubber tube, &c., tended 
to render the results, which depended on very minute difibrences, 
doubtful. He exhibited diagrams of the apparatus employed and 
tabulated details of the experiments ; and concluded by expressing a 
hope that some of the money placed by GK>vemment at the disposal 
of the Royal Society for aiding scientific research would be appropri- 
ated to enabling them to carry on these experiments on a lam scale ; 
and to use pumps worked by steam-power instead of small hand- 
pumps to force large quantities of air rapidly through the small apor- 

turesj — of which the friction was to be teaWL — AUteaoewm, No. 12 A. 
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THX BOOMERANG. BT J, E. OpAT. 
Ir a oommon mapilla or pahn-leaf hat haying a low crown, and 
tiw uuurgin of the rim sharply turned up about half an inch high, Ir 
thrown into the air with the cavity of the hat upwards, it returns 
biM^ towards the thrower like the Australian Boomerang. The angle 
st which it returns depends on the angle at which it is thrown ; and 
if the angle is sufficiently acute, it wifl fall some distance behind the 
thrower. The experiment depends on the position of the hat ; for it 
thrown with the cavity downwards, it alights in the direction thrown, 
and does not return. A pasteboard disc with a tumed-up edge has 
the same effect as a hat. — Philosophical Magazine, No. 22.* 

DIVISIBILITY OP MATTBE. 

Mant years ago, a curious calculation was made by Dr. Thomson, 
to show to what d^^e matter could be divided, and still be sensible 
to the eye. He dissolved a grain of nitrate of lead in 500,000 grains 
of water, and passed through the solution a current of sulphuretted 
^drogen, when the whole liquid became sensibly discoloured. Now 
8 grain of water may be regarded as being about equal to a drop ot 
that Hquid, and a drop may be easily spread out so as to cover a 
square inch of surfiioe. But under an ordinaiy microscope, the 
millionth of a square inch may be distinguished by the eye. The 
water, therefore, could be divided into 500,000,000,000 parts. But 
the Wad in a grain of nitrate of lead weighs 0*62 grain ; an atom of 
lead accordingly cannot weigh more than 1-310, 000, 000, 000th of a 
grain ; while tiiie atom of sulphur, which in combination with the lead 
rendered it visible, could not weigh more than 1-2,015,000,000,000, 
that is the two-billionth part of a grain. 

But what is a billion, or rather, what conception can we form 
of snch a quantity ? We may say that a billion is a million of mil- 
lions, and can easily represent it thus :— 1,000,000,000,000. But 
a schoolboy's calculation will show how entirely the mind is in- 
capable of conceiving such numbers. If a person were able to count 
at the rate of 200 in a minute, and to work without intermission 
twdve hoiirs in the day, he would take to count a billion 6,944,444 
days, or 19,025 years 319 days. But this may be nothing to the 
division of matter. There are living creatures so minute, that a 
hundred millions of them might be comprehended in the space of a 
cubic inch. But these creatures, until they are lost to the sense of 
sight, aided by the most powerful instruments, are seen to possess 
organs fitted for collecting their food, and even capturing their prey. 
They are, therefore, supplied with organs, and these organs consist 
of tissues nourished by circulating fluids, which circulating fluids 
must consist of parts or atoms, if we please so to term them. In 
reckoning the size of such atoms, we must speak not of billions, but 
perchance of billions of billions. And what is a billion of billions ? 
The number is a quadrillion, and can be easily represented thus : — 
1,000,000,000,000,000,000,000,000; and the same schoolboy's cal- 

* See the H>pUoatlon of the principle of the Boomeraos to thft ^tQ<fi«SUaai%^ 
yonaln Mt page S8 of the present rolume. 
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culation may be emp^yed to show that to count a quadrillion at the 
rate of 200 in the minute, would require all the inhabitants of the 
globe, supposing them to be a thousand millions, to count inceaaaatly 
for 19^025,875 years, or for more than 8000 times the period for 
which the human race has been supposed to be in existence,— 
Profenor Low, in Jameson's JovAmal, No. 106. 



SOURCES AVAILABLE TO MAN FOB THE FBODUCTION OF MECHANICAL 

EFFECT, 

Men can obtain Mechanical Effect for their own purposes either 
by working mechanically themselves, or directing oilier animals to 
work for them ; or by using natural heat, the gravitation of descend- 
ing solid masses, the natural motions of water and air, and the heat, 
or galvanic currents, or other mechanical effects produced hv chemical 
combination, but in no other way at present known. Hence, the 
stores from which mechanical effect may be drawn by man belong to 
one or other of the following classes : — 
I. The food of animals. 
II. Natural heat. 

III. Solid matter found in elevated positions. 
lY. The natural motions of water and air. 
y. Natural combustibles (as wood, coal, coal-gas, oils, marsh gas, 

diamond, native sulphur, native metals, meteoric iron). 
YI. Artificial combustibles (as smelted or electrolytically deposited 
metals, hydrogen, phosphorus). 
In the present communication (to the Royal Society of Edinbuigh, 
by Professor William Thomson,) known facts in natural history and 
physical science, with reference to the sources from which these §|tores 
have derived their mechanical energies, are adduced to establish the 
following general conclusions : — 

1. Heat radiated from the sun (sunlight being included in this 
term) is the principal source of mechanical effect available to man.* 
From it is derived the whole mechanical effect obtained by means of 
animals working, water-wheels worked bv rivers, steam-enginei^ 
and galvanic engines, and part at least of tne mechanical effect ob- 
tained by means of windmills and the sails of ships not driven by the 
trade- winds. 

2. The motions of the earth, moon, and sun, and their mutual 
attractions, constitute an important source of available mechanical 
effect. From them all, but chiefly, no doubt, from the earth's mo- 
tion of rotation, is derived the mechanical effect of water-wheels 
driven by the tides. The mechanical effect so largely used in 
the sailing of ships by .the trade- winds is derived partly, perhaps 
principally, from the earth's motion of rotation, and parUy from 
solar heat. 

3. The other known sources of mechanical effect available to man 
are either terrestrial — that is, belonging to the earth, and available 
without the influence of any external body, — or meteoric, — ^that is, 

* A genenl concludon equivalent to this was ipubliahed by Sir John HertcM 
la J833, See bis Astronomy ^ edit. 1849, ) (.399). 
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belonging to bodies deposited on the earth from extems^ space. 
Terrestrial sources, incladin gmountain quarries and mines, the heat 
of hot springs, and the combustion of native sulphur, perhaps also 
the combustion of all inorganic native combustibles, are ax^ually 
used; but the mechanical effect obtained from them is very incon- 
siderable, compared with that which is obtained from sources be^ 
longing to the two classes mentioned above. Meteoric sources, in- 
cluding only the heat of newly fallen meteoric bodies, and the com- 
bustion of meteoric iron, need not be reckoned among those avail- 
able to man for practical purposes. 

* - 

HEIGHT OF WAVES. 

Ms. T. Stevenson, F.B.S.E., states, in a letter to Professor 
Emmerson, that so far as his own observations have gone. Waves 
aeem to increase in height most nearly in the ratio of the square root 
cf their distances from ^ vrndtoa/rd shore. 



TIDES, BED AND COASTS OF THE NORTH SEA. 

Mb. John Murray, in a paper on this inquiry, commences by 
remarking that great similarity of outline pervades the western 
shores of Ireland, Scotland and Norway ; he then observes that the 
great Atlantic flood-tide wave, having traversed the shores of the 
nnrmer countries, strikes with great fury the Norwegian coast be- 
tween the Lafoden Isles and StacUand, one portion proceeding to the 
north; while the other is deflected to the south, which last has 
scooped out along the coast, as &r as the sleeve at the mouth of 
the Baltic, a long channel* from 100 to 200 fathoms in depth, al- 
most close in shore, and varying from 50 to 100 miles in width. 
After describing his method of contouring and colouring the Ad- 
miralty chart of the North Sea, he traces the course of the tide-wave 
among the Orkney and Shetland Islands along the eastern shores of 
SootlMid and England to the Straits of Dover, and along the western 
shores of Norway, Denmark and the Netherlands, to the same point. 
He then remarks that the detritus arising from l^e continued wast- 
ing away of nearly the whole line of the eastern coasts of Scotland 
and England, caused by the action of the flood-tide, is carried by it, 
and at the present day finds a resting-place in the North Sea ; and 
that this filling process is increased by the sand, shingle, and 
other matter brought through the straits of Dover by the other 
branch of the Atlantic flood-tide. Hence, he remarks, the gradual 
■hoaling of this sea, and the formation of its numerous sand-banks ; 
the dlting up the mouths of the Rhine, the Mouse, and the Scheldt ; 
the. formation of the numerous islands on the coast of Holland, that 
ooontry itself, and much of Belgium ; the deposits at the mouth of 
the Baltic, the islands in the Oattegat, and indeed the whole country 
of Sleswig, Denmark and Jutland. 

The author then takes a view of the tides, and their effects upon 
the Baltic and its shores before the course of the tide-wave was 
dieoked by these shoals and low lands. He considers that, ^¥q;v\sq& 
^ these great changes, the flood-tide entefmg ^q'^ot^^^\kX2«^«b^ 
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Norway and Scotland, would make directly towards the Qerman 
coast, and necessarily heap up the waters in the Baltic consideTaU^ 
above their present level ; and that a great part of Finland, Russia, 
and Prussia bordering upon that sea, would thus every twelve hours 
be under water, in the same way as the waters now nse in the Bay 
of Fundy, at Chepstow, and other places, much above their ordinary 
level in the open sea ; that the current outward, on the receding 
of the tide which these accumulated waters would occasion, combined 
with the rivers which fall into the Baltic, when checked by the 
following flood-tide, would cause deposits in the form of a bar tail- 
ing towards Sweden ; and that an increase to these deposits would 
form shoals, drifts and islands, and eventually a long sandbank in 
outline, like the country of Denmark. He further considers that 
the tide being by these means prevented from entering the Baltic, 
may account for the subsidence of ihe waters of the Gulf of Both- 
nia better than can the upheaval of the northern part of Scandi- 
navia. 

The author then remarks that the great shoal of the North Sea is 
the Dogger Bank, and that its peculiar form is produced by the 
meeting of the cotidal waves, of which he traces the course. After 
bearing testimony to the value of the Admiralty chart of the south- 
em portion of the North Sea, made under the direction of the late 
Captain Hewitt, he reverts to the importance of contouring such 
maps, in order to obtain something like a correct notion of the bot- 
tom of the sea ; and in conclusion expresses a hope that the Admi- 
ralty will be induced to continue the survey of the North Sea, so well 
begun by Cjiptain Hewitt. — Proceedings t^the Royal Society. 

THE ASTEROIDS. 

Mb. James Nashtth has communicated to the British Association 
a theory of the " Probable Origin of the Asteroids." He com- 
pares the planet whose scattered fragments are supposed to form the 
asteroids, to a Saint Rupert's drop. It had been in a state of fumon, 
the surfie^ce cooled, hardened, and resisted for a lime the tension 
created by the contraction of the central portions, lliis tension 
became at length so strong that the crust yielded, and the mass be- 
came scattered, as in the case of the drop. 

NEBULJE EXAMINED WITH THE GBEAT BOSSE TELESOOFB. 

Db. Robinson has exhibited to the British Association, several 
drawings which contain careful delineations of several Nebula not 
previously examined ; and the contemplation of which is well fitted 
to increase the obligations of the astronomical world to Lord Rosse, 
AS well as to fill every mind with astonishment at the wondrous 
revelations of his matchless telescope. Each of them is a new 
proof of a former statement of his, — ^that this instrument would 
probably disclose forms of stellar arrangement, indicating modes of 
dynamic action never before contemplated in celestial mechanics. 

** Dr. RobinMm referred to the drawings of M. 5 1 , In which the spiral or vortloose 
Mrrangement of the atan and unresolved nebulsa was first remarked in its simplest 
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form ; and to others already published where it presents itself under conditions 
of ^preater complexity. He also referred to the important fact that the class of 
j^anetary nebulse might now be fairly assumed to have no existence, as all of 
them which have been examined prove to be either annular or of a spiral 
character. Thus M. 97, which was considered by Sir John Hersdiel the finest 
Riecimen of them, and seemed even in liis eighteen-inch reflector a uniform 
disc, presents in tlie six-feet a most intricate group of spiral ones, disposed round 
two starry centres, looking like the visage oS a monkey. Among the new ones 
are H. 2241. It is a ring of stars, with faint nebula within, and a fine double 
star near its edges; H. 2075 of the same kind, but with a bright star almost e^' 
aetly central, and nine others round it, evidently part of the same group. H. 
4501b a most extraordinary object; the ring exactly circular, its Ufmt mottled 
and flickering, and within it what is evidently a globular cluster. Scarcely less 
sorpriidng, but more magnificent from its association, is the planetary nebula at 
the edge of M. 46, which he had seen, though in a night not so favourable as that 
most utve been when the drawing was made. It is a resolvable double ring, or 
rather spiral, with a central star ; and firom the improbability of two objects so 
rare as a splendid cluster, and one of their compound rings being ctuwMy con- 
neeted, it seems reasonable to think they constitute one ^stem. The double star 
I Orkmis belongs also to this class ; and he called attention to the absolute dark- 
nesa ^ the M)erture in the nebula round the two stars, and that the larger of 
them was at its edge, instead of being central. 

** He argued irova the remarkable difference between these objects as seen in 
the telescopes of Lord Rosse (even the three-feet) and those of previous observers, 
bow desirable it was that a complete review of the nebula should be made with- 
oat loss of time. Even now much labour and talent were expended in theorising 
on the imperfect data given by instrmnents which, though matchless in the^ 
time, have now been surpassed. Among others, he directed the notice of the 
Section to H. 602. where the two clusters and the associated spirals are propelled 
into ellipses ; to H. 2205, in which the long, resolved ray, being the most intense, 
was alone seen by Herschel, but the magnificent spiraLs and their central stars 
eso^ed him. M. 65, and H. 857 appear to be helices seen obliquely. But the 
most curious one is M. 33, of which the centre is a triple star disposed as an equi- 
lateral triangle among a mass of smaller stars, ft*om which proc^d eight or nine 
qilrala, and around all is an enormous nebula, in which however no spiral 
character had yet been traced. There were several examples of another singular 
system — nebula streaked with dark bands ; such Bond discovered in the great 
nebula of Andromeda, H. 399, a wisp ; H. 1393, a long ray of most marvellous 
appearance; H. 218, an oblique, with sixteen or seventeen dark transverse 
ftnpes } and H. 315, having in the nebula a cluster nearly insulated by ofbets 
from the broad, curved, durk band, — are among the most surprising. But tlie 
number of these curious objects was so great that their time would only permit 
him to invite their notice to H. 1052 and 1053, where the cause of spirality had 
been interrupted by some other forces that bent the system at a right angle and 
drew the nebula into a straight ray ; to H. 444, a double resolved nebula Inclosed 
in a large and faint oval ring ; and above all to M. 27, the *' Dumb-bell " nebula 
as shown by the six-feet, with its brilliant two clusters of comparatively large 
stars, its durk bands, and the faint rings which surround it, differing even more 
from the picture of the three-feet than that does from the figure of Herschel. 
In the name of the Section he thanked Lord Rosse, not merely for the pleasure 
which they received from the sight of the wonders, but frt>m the unremitted and 
preetoos guts which he was conferring on astronomy. Would he also increase 
thehr gratitude by mentioning any improvements which he might have lately made 
in the methods of suspending these large specula in their tubes, or in the process 
of polishing the latter, with reference to the possibility of its being practised 
wim success by persons who had not the long experience and mechanical know- 
ledge of his lordship. 

<* Lord Rosse adverted to the peculiar condition of equilibrium which nmst 
prarail in these systems, or rather to the forces wliich are required to produce 
the peculiar constitution which they indicate, and pointed out the difficulties of 
such an investigati<m. It coyld, however, not be undertaken with advantasetill 
we possess a much more extended collection of data, — ^to which he would con- 
tribute to the utmost of his power. These drawings were based on measures 
carttfolly tiAen with a bar-micrometer (the only one a^aJtiLBKAaNxivacSti csMMW ^ ^^aa^ 
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be believed tbey mlgbt be trusted. He bad alreedy deeoibed tbe I mp wyve m eat 
effiB<4ed by nipporthiK tbe speculum on its levers by 81 balls, and mentfoned tbe 
striking fact, that with a q;>eculnm weighing H Urns, a slight pressure of the 
band would defbrm for a time the image of a star. He had since efllseted a 
ftuther improvement by supporting the edge of tbe nieculum in a hoop inoaBted 
in Jinmals. As to polishing, he had recently made many experimenti widi 
tbree<feet specula, in reference to the object of Dr. Robinson's questioii ; and in 
particular had found that, by increasing the speed of tbe second excentrie in thui 
machine, the process was rendered so much more certain that, desiring one of 
his workmen, a smith, to perform the whole process, wUhaut any tuperinieniemm 
on his part, he produced a speculum, — not perhaps absolutely petitet, b«t 
capable of doing excellent work. He had no doubt that any person of orditoary 
mechanical capacity would be able to do as much with a little instruction; snd 
be would be most willing to give that instruction to any observer that mi^it be 
placed in charge of a large reflector." — Athetumm, No. 1299. 



BAFID EVAPOBATION OF 8K0W AND ICE. 

The Bftpid Evaporation of Snow and Ice in the winter and Sfpring; 
long before the action of the sun has produced the slightest thaw o» 
appearance of moisture, is made evident to residents in the high lati- 
tudes by many &cts of daily occurrence ; and the drying of linen 
furnishes a familiar one. When a shirt, after being washed, is ex- 
posed in the open air to a temperature of 40^ or 50^ below zero, it is 
instantly rigidly frozen, and may be broken if violently bent. If 
agitated when in this condition by a strong wind, it makes a rustling 
noise like theatrical thunder. In an hour or two, however, or nearly 
as quickly as it would do if exposed to the sun in the moist climate 
of England, it dries and becomes limber. 

Mr. Rae mentions another example of the same &ct, which bears 
on the transportation of boulders, and may interest geologists. 
During his memorable residence on the shores of Repulse Bay, he 
noticed several large boulders which were partially exposed at low 
water. When the sea froze they became engorged in the ice, and 
were lifted vdth it from the bottom by the flood-tides. The ice 
gaining at each tide in thickness beneath and losing above by super- 
ficial evaporation, the boulders in process of time came to rest in pits 
on its surface. — JovmcU of a Boat Voyage through Rujpeii^B Land and 
the Arctic Sea, By Sir John Richardson, 

DBTNESS OF ABOTIO AIB. 

In consequence of the extreme Dryness of the Atmosphere in 
winter, most articles of English manu&cture made of wood, horn, or 
ivory, brought to Bupert's Land, are shrivelled, bent, and broken. 
The handles of razors and kniv^ combs, ivory scales, and various 
other articles kept in the warm rooms, are damaged in this way. The 
human body also becomes visibly electric from the dirness of the 
skin. One cold night. Sir John Richardson rose from his bed, and, 
having lighted a lantern was going out to observe the thermometer, 
with no other clothing than his flannel night-dress, when, on ap- 
proaching his hand to the iron latch of the door, a distinct spark was 
elicited. Friction of the skin at almost all times in winter produced 
ihe eiectnc odour* 
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KEW OBSEBVATOBT. 

Thb Report of the Council of the British Association, read at the 
meeting at Belfast, in September, 1852, shows 

** That Mr. Ronalds's adaptation of photography to record the magnetic Taria* 
tiona is an efRactive and practically vaetal invention, supplying to those who may 
desire it the means of making and preserving a continuous registry of the phe- 
nmiena. The processes employed for the construction and verification of standard 
thermometers have proved remarkably successful, and will form the subject of 
a distinct and detailed Report from the Committee of the Kew Observatory. 
Tiie thermometers prepared by Mr. Welsh, under the direction of the Committee, 
have been found on intercomparison, and also on comparison with Mr. Regnault's 
standard, to flumish results highly satisfactory. They have already been supplied 
OD afi^csJtion to the observatories at the Cape of Good Hope and Toronto, and 
to several persons under the following regulation of the Council — * That standard 
thermometers made at Kew be supplied on application to members of Uie British 
Association and Fellows of the Royal Society at 1/. each.' The Council have 
also directed that the Kew Committee be authorized, at their discretion, to 
supply standard thermometers on official application to any department of Her 
M^esty's Grovemment or to the East India Company; and, second, that the 
Committee be authorized, at their discretion, to present standard mercurial 
tfaormometers to certain of the philosophical instrument makers. In compliance 
with the first of tiiese regulations, the Committee have supplied, on appUcation 
from the Admiralty, fourteen thermometers graduated to extreme low tempera- 
tares, to be employed in the Arctic Expeditions ; and, in compliance with the 
second regulation, they have presented standard thermometers to each of the 
following artists, viz. : — ^Messrs. Adie, Barrow, Newman, and Simms. 



SOIENTIFIO BALLOON ASCENTS. 

Mb. John Welsh has described to the British Association the 
general results of Observations during two Balloon Ascents, made 
under the superintendence of the Kew Oommittee of the Association, 
with the Nassau balloon, on August 17th and 26th. The subjects 
especially selected for examination were, first, the yariation in the 
temperature and himiidity of the air due to elevation above the 
earth's surface. Mr. Welsh then exhibited the instruments con- 
structed for the occasion by Adie, of London, and which had been 
tested by comparison with the standards of the Kew Observatory* 
They consisted of a E^phon-barometer, on Gay-Lussac's principle ; 
two pairs of dry and wet thermometers ; the dew-point hydrometers 
of Begnault and Daniell. One pair of dry and wet thermometers 
was mounted with the bulbs protected from the effects of radiation 
by double concentric shades, with brightly polished silver sur&ces, 
open at top and bottom, for the tree circulation of the air. The 
second pair had their bulbs enclosed within polished tubes, (also pro- 
tected by polished shades), a brisk current of air being made to pass 
over them by the action of an aspirator. The object of this arrange- 
ment was, to diminish the effects of radiation, — to cause the ther- 
mometer to assimie more readily the temperature of the surrounding 
air, — and to remove from the neighbourhood of the wet thermometer 
the vapour formed by evaporation from its bulb, and thus to cause 
the instrument to indicate with more accuracy the true temperature 
of evaporation. Care was taken to procure thermometers of extreme 
delicacy, the bulbs of those actually employed bevn^ ^Vis&!^xsfiii&^ 
about half an inch long, and one-twe\£thi oi «a Vnf^m ^iAaa&s^et' 
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they were found to assume the temperature of the suTrounding m^ 
dium with very great rapidity. The aspirator used was a pair of 
elongating cylindrical bellows which were drawn open by weights 
attached to their lower end — ^the air being allowed to enter hj means 
of the tube which enclosed the dry and wet thermometer. The same 
aspirator was, by means of a second stop -cock and tube, used to pro- 
duce the current of air necessary in operating with B^piault's hygro- 
meter. About 100 observations were taken of the dry and wet bulb 
hygrometer during the first ascent, and about 160 during the aaoeot 
of the 26th. On the second occasion a considerable number of dew« 
point observations were obtained, which were generally confirmatoiy 
of the indications of the wet bulb hygrometer. On both occasions 
Mr. Welsh had been ably assisted in the observations by Mr. Nick- 
lin : — the balloon being managed by Mr. Green. Specimens of air 
at great heights were brought down and supplied to Dr. Miller, of 
King's College, for analysis. The observations during both asoents 
had been partially reduced, and the resulting values of temperature 
and tension of vapour for different heights hsA been projected : these 
curves were exhibited to the Association. The principal features 
noticed in each were : — 1st, that the tension of vapours decreased at 
a regular rate for some distances from the surface of the earth, and 
then very abruptly diminished by a large amount, being in &ct re- 
duced to nearly the lowest value attained duiing the remainder of 
the ascent. The height- at which this sudden reduction in the quan- 
tity of aqueous vapour occurred was different on the two days— -on 
the 17th it was about 5000 feet, and on the 26th nearly 8000.— 2nd, 
it was also noticed that at the same elevation at which the great re- 
duction of vapour took place, the gradual diminution of temperature 
was for some distance arrested — showing a relative rise in uie tem- 
perature where the quantity of aqueous vapour fell. This fact was 
distinctly shown in both the ascents. On Aug. 17th, the greatest 
height attained was 19,500 feet : the lowest temperature was S° 
Fah. ; the temperature at the earth being 72^ ; the rate of decrease 
of temperature was 1° Fah. for 305 feet. On the 26th, the greatest 
height attained was 19,000 feet ; the lowest temperature was again 
8° Fah. ; the temperature at the earth being 6^ ; and the rate of 
decrease of temperature 1^ Fah. for 845 feet. On the 17th the 
greatest height was reached at 4h. 45m., P.M., and on the 26th at 
7 P.M. Mr. Welsh concluded by acknowledging the admirable way 
in which Mr. Green managed his balloon, and the zeal and inteUi- 
gence with which he went into the enterprises. 

Sir David Brewster asked Mr. Welsh whether he experienced 
the oppression and difficulty of breathing which others had d^ 
scribed as the result of such a rapid change of atmospheric pres- 
sure. Mr. Welsh replied that he had not felt the slightest incon- 
venience or difficulty ; but that Mr. Nicklin had told him he bad 
experienced a sense of fulness about the temples and slight head- 
ache. He also wished to add, that in his own case his assertion was 
onlv applicable to his state of feelings when he remained peifeotlj 
fHI}/ for he observed when at a high elevation he had occasion to 



KATUSMi FHILOBOPHT. 113 

work the bellows of the aspirator, muscular exertion was accompa- 
nied by much greater fatigue than when under ordinary pressure. — 
Atikenawm, No. 1299. 

TBEB STRUCK BT LIGHTNING. 

This Tree stood in Clandeboye Park, in a thick mass of wood, and 
was not the tallest of the group. The lightning bolt struck it late- 
rally about 15 feet above the ground, exactly at the cleft where the 
two principal branches of the tree rose from the trunk. A large 
part of the bark and a piece of the solid wood were driven to some 
distance ; and the electric fluid passed down the trunk into the 
ground, splitting the tree in two by a rent through the whole of its 
thickness. The fact contained in this notice, that an object may be 
stmck by lightning in a locality where there are numerous conduct- 
ing points more elevated than itself, shows that a lightning bolt 
cannot be diverted from its course by conductors, and that the pro- 
tection of buildings from this species of meteor can only be effected 
by conductors stretching out in all directions. — Sir David Brewster; 
Proceedings of the British Association. 



HOW THE APPROACH OP AN EARTHQUAKE MAT BE KNOWN. 

M. Rati-Menton has communicated to the Paris Academy of 
Sciences, a paper stating an Earthquake indicator to consist of a 
magnet, to which is suspended by magnetic attraction a little frag- 
ment of iron. Shortly before the occurrence of an earthquake, the 
magnet temporarily loses its power, and hence the iron falls. Ac- 
cording to M. Rati-Menton, the accuracy of this indicative sign has 
been thoroughly tested by an Argentine officer, Colonel Espinosa, 
during a residence of many years at Ariquipa — a, region where earth- 
quakes are very frequent. 

influence op oil on water. 
Pbofessob Horsford, has read to the Albany meeting of the 
American Association, a paper, " On the Occurrence of Placid 
Water, in the midst of large areas, where Waves were constantly 
breaking." The Professor said he had noticed frequently that there 
were spaces of some extent, in places where the waves broke, which 
were very smooth ; that though the swell, or rise and fall of the 
water, was just as great, yet there was no breaking of the waves, no 
white crest or comb; but he believed that these smooth spots were occa- 
sioned by oil, or oleaginous matter, which had accidentally hap- 
pened to be spread on the surface at such places. To test this, he 
had, himself, when there was quite a stiff breeze, with waves on the 
sar&oe of the water, which broke with considerable force off a comb 
or crest, emptied a phial of oil on the water from a boat. The 
eflfoct was instantly seen. As feu* as the oil spread, the water was 
smooth, and the waves did not break ; and what was very curious, 
the oil spread over the surface almost as rapidly to windward as it 
did to leeward. He had, therefore, inclmed ^ t\i^ coii<(^xi*si.<s\i,^(iQ»^» 

I 
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the smooth spaces, whioh might be obseryed in the midst of places 
where waves broke, were owing to the presence of oil, which mif^t 
either come from decaying fish, or some other substance from wMeh 
oil exuded. 

Commodore Wilkes confirmed the statement and observations made 
by Professor Horsford. He cited the instance where he had seen the 
same effects in a violent storm off the Cape of Good Hope, from the 
leakage of a whale ship. He stated it was veiv curious to observe 
over what a great extent a small quantity of oil would produce the 
effect spoken of. 

THE BAEEBIAN LECTURE. — THE PHTSIOLOGT OP VISION. 

Prof. Wheatstone has delivered to the Royal Society, the Bakerian 
Lecture, "Contributions to the Physiolofflr of Vision." — Part II. 
"On some remarkable, and hitherto unobserved. Phenomena of 
Binocular Vision." The first part of these researches was com- 
municated to the Royal Society in 1838, and published in the 
PhUoaophical Transactiona for that year. The second part com- 
mences with an account of some remarkable illusions wnich occur 
when the usual relations that subsist between the magnitude of the 
pictures on the retinae and the degree of inclination of the optic axes 
are disturbed. Under the ordinary circumstances of vision, when an 
object changes its distance from the observer, the magnitude of the 
pictures on the retinae increases at the same time that the inclination 
of the optic axes becomes greater, and vice versd, and the perceived 
magnitude of the olyect remains the same. The author wished to 
ascertain what would take place by causing the optic axes to assume 
every degree of convergence while the magnitude of the pictures od 
the retinae remaii^s the same ; and on the other hand, the phenomena 
which would be exhibited by maintaining the inclination of the optie 
axes constant while the magnitude of the pictures on the retinae con- 
tinually changes. To effect these purposes, he constructed a modifi- 
cation of his reflecting Stereoscope: in thisinstrument two similar 
pictures are placed, on moveable arms, each opposite its respective 
mirror ; these arms move round a common centre in such a manner 
that, however they are placed, the reflected image of each mctnre in 
the mirrors remains constantly at the same distance from the eye by 
which it is viewed; the pictures are also capable of sliding along 
these arms, so that they may be simultaneoudy brought nearer to, 
or removed farther from the mirrors. When the pictures remain at 
the same distance and the arms are removed round their centre, the 
reflected images, while their distances from the eyes remain un- 
changed, are displaced, so that a different inclination of the optic 
axes is required to cause them to coincide. When the arms remain 
in the same positions and the pictures are brought simultaneously 
nearer the mirrors, the reflected images are not displaced, and they 
always coincide with the same convergence of the optic axes ; but 
the magnitude of the pictures on the retinae becomes greater as the 
pictures approach. 
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The experimental results afforded by this apparatus, so far as 
regards the perception of magnitude, are the following : the pictures 
hmng placed at such distances, and the arms moved to such positions, 
that the binocular image appears of its natural magnitude and at its 
poper distance, on the arms being moved so as to occasion the optic 
axes to converge less, the image appears larger, and on their being 
moved so as to cause the optic axes to converge more, the image 
appears less; thus, while the magnitude of the pictures on the retinas 
mnains constantly the same, the perceived magnitude of the object 
varies, through a very considerable range, with every degree of the 
convergence of the optic axes. The pictures and arms bein^ again 
placed so that the ms^itude and distance of the object appear the 
same as usual, and the arms being fixed so that the convergence of 
the optic axes does not change; while the pictures are brought 
nearer the mirrors, the perceived magnitude of the object increases, 
and it decreases when they are removed farther off; thus, while the 
inclination of the optic axes remains constant, the perceived magni- 
tude of the object varies with every change in the magnitude of the 
pictures on the retinss. After this the author takes into considera- 
tion the disturbances produced in our perception of distance under 
the same circumstances, and concludes that the facta thus experi- 
mentally ascertained regarding the perceptions of magnitude and 
distance, render necessary some modification in the prevalent theory 
regarding them. 

The author next reverts to the Stereoscope and its effects. He 
recommends, the origina Ireflecting Stereoscope as the most efficient 
instrument, not only for investigating the phenomena of binocular 
vimon, but also for exhibiting the greatest variety of stereoscopic 
effects as it admits of every required adjustment, and pictures of any 
size may be placed in it. A very portable form of this instrument 
is then described, and also a refracting Stereoscope suited for 
Daguerreotypes and small pictures not much exceeding the width 
between the eyes. In the latter instrument the pictures are placed 
side by side and viewed through two refracting prisms of small angle 
which displace the pictures laterally, that on the right side towards 
the left, and that on the left side towards the right, so that they 
appear to occupy the same place. When the first part of these in- 
vestigations was published, the photographic art was unknown, and 
the Ulustrations of the Stereoscope were confined to outline and 
shaded perspective drawings; when, however, in the succeediug 
year, Talbot and Daguerre made their processes known, Mr. Wheat- 
stone was enabled to obtain binocular Talbotypes and Daguerreotypes 
of statues, buildings, and even portraits of living persons, which, 
when presented in the stereoscope, no longer appeared as pictures, 
but%8 solid models of the objects from which they were taken. This 
application was first announced in 1841, The two projections of an 
object, seen by the two eyes, are different according to the distance 
at which it is viewed ; they become less dissimilar as that distance is 
greater, and^ consequently, as the convergence of the o^tv^ «sj^i& 
becomes less. To a particular distance belongB a s^eoS&c^ ^^assosc^as^ 
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between the two pictures, and it is a point of interest to determine 
what would take place on viewing a pair of stereoscopic pictures 
with a different inclination of the optic axes than that for which 
they were intended. 

The result of this inquiry is, that if a pair of very dissimilar pic- 
tures is seen when the optic axes are nearly parallel, the distances 
between the near and more remote points of the object appeared ex- 
aggerated; and if, on the other hand, a pair of pictures slightly 
dissimilar is seen when the optic axes converge very much, tiie 
appearance is that of a bas-relief. As no disagreeable or incon* 
gruous effect is obviously produced when two pictures, intended for 
a nearer convergence of the optic axes, are seen when the eyes are 
parallel or nearly so, we are able to avail ourselves of the means of 
augmenting the perceived magnitude of the binocular image m«i- 
tioned at the commencement of this abstract. For this purpose tiie 
pictures, placed near the eyes, are caused to coincide when the optic 
axes are nearly parallel ; and the diverging rays proceeding from 
the near pictures, are rendered parallel by lenses of short focal dis- 
tance placed before the mirrors or prisms of the stereoscope. — Some 
additional observations were next brought forward respecting those 
stereoscopic phenomena which the author, in his first memoir, called 
"Conversions of Relief." They may be produced in three different 
ways: — 1st, by transposing the picture from one to the other; 2ndly, 
by reflecting each picture separately, without transposition; and, 
Srdly, by inverting the pictures to each eye separately. The con- 
verse figure differs from the normal figure in this circumstance, that 
those points which appear most distant in the latter are the nearest 
in the former, and vice versd. — ^An account is then given of the con- 
struction and effects of an instrument for producing the conversion of 
the relief of any solid object to which it is directed. As this instru- 
ment conveys to the mind false perceptions of all external objects, 
the author calls it a Pseudoscope. It consists of two reflecting 
prisms, placed in a frame, with adjustments, so that, when applied 
to the eyes, each eye may separately see the reflected image of the 
projection which usually falls on that eye. This is not the case 
when the reflection of an object is seen in a mirror ; for then, not 
only are the projections separately reflected, but they are also 
transposed from one eye to the other, and therefore the conversion 
of relief does not take place. The pseudoscope being directed to an 
object, and adjusted so that the object shall appear of its proper size 
and at its usual distance, the distances of all other objects are in- 
verted ; all nearer objects appear more distant, and all more distant 
objects nearer. The conversion of relief of an object consists in the 
transposition of the distances of the points which compose it. With 
the pseudoscope we have a glance, as it were, into another vi^le 
world, in which external objects and our internal perceptions have 
no longer their habitual relations with each other. Among the re- 
markable illusions it occasions, the following were mentioned : — ^The 
inside of a tea-cup appears a solid convex body; the effect is more 
striking if there are painted figures within the cup. A china 
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▼ase, ornamented with coloured flowers in relief, appears to be a 
▼ertical section of the interior of the vase, with painted hollow im- 
pressions of the flowers. A small terrestrial globe appears a concave 
hemisphere; when the globe is turned on its axis, the appearance 
and disappearance of different portions of the map on its concave 
Burfiftce have a very singular effect. A bust regarded in front becomes 
a deep hollow mask; when regarded en profile, the appearance is 
equally striking. A framed picture hung against a wall appears as 
if imbedded in a cavity made in the wall. An object placed before 
the wall of a room, appears behind the wall, and as if an aperture of 
the proper dimensions had been made to allow it to be seen ; if the 
object be illuminated by a candle, its shadow appears as far before 
the object as it actually is behind it. — The communication concludes 
with a variety of details relating to the conditions on which these 
phenomena depend, and with a description of some other methods 
of producing the pseudoscopic appearances. 

NEW ANALYSIS OP SOLAB LIGHT. 

In a series of papers* published by Sir David Brewster, he has en- 
deavoured to establish a peculiar view which he entertains regarding 
the composition of Solar Light, and the generation of colours. 
These papers must naturally attract in a high degree the attention 
of physicians, both on account of the well-won renown of their 
author in the domain of optical science, and of the new facts which 
he adduces in support of his assertions. According to him, solar 
light is compounded of three different kinds of light, red, blue, and 
yellow ; and each description of light possesses rays of all degrees of 
refrangibility, but so distributed that red light contains a prepon- 
derance of rays of less refrangibility, yellow more rays of mean 
refrangibility, and blue more of gi-eater refrangibility ; hence it is, 
that the first predominates at the less refrangible end of the spectrum, 
the second in the middle, and the third at the most refrangible end. 
The remaining colours of the spectrum, orange, green, violet, are 
supposed to be caused by the mixture of the three primitive colours. 
The prism can only separate those rays from each other which 
possess unequal degrees of refrangibility ; if, however, there exist 
different kinds of light of the same refrangibility, the compound light 
formed W them must in the prismatic analysis behave as simple light. 
To this Brewster replies, that such rays may be separated from each 
other by taking advantage of their difference of absorption in coloured 
media ; and he has attempted by means of this method to prove, 
that in all portions of the spectrum, rays of all three descriptions, 
and consequently the white light due to their union, is to be found. 
The &cts which he calls in to support prove, he considers, that 

* ** Description of a Monochronoatic Lamp, with Remarks on the Absorption 
of the Prismatic Rays," in Trans, of the Royal Soc. of Edinb. vol. iz. part 2. 
p. 433.— "On a New Analysis of Solar Light," Ibid. vol. xii. part 1. p. 123.— 
** Reply to the Astronomer Royal on the New Analysis of Solar Light.** PhlL 
Mag. 8. 3. vol. XXX. p. 153.—" Observations on the An&Vjs\& ol lYi* %"e^^dGro5Si\s^ 
Absorption," J bid. vol. xxx. p. 461.—*' Remarks on tXift ^\%tn«iv\»rj C<^va% v!L, 
the Sjteetrum,** Ibid, vol, xxxU. p. 489. 
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homogeneous light, m the sense of Newton, that is, light oomposed 
of rays of equal re£rangibility (wave-length) only, sometimes sofiera 
a change of colour in its passage through coloured media, while the 
universally accepted theory of Newton asserts that the colours (d 
homogeneous light depends solely upon its refrangibility (wave- 
length) ; that such light may be weakened, nay, completely extin- 
guished, in its passage through coloured media, but can never exhibit 
a change of colour. We must certainly grant that, if a single case 
be established in which the colour of homogeneous light is dianged 
by absorption in a coloured medium, Newton's theory must be aban- 
doned, and that of Brewster, or one similar, must be assumed in itp 
stead. — M. H. Helmholtz, in Poggendorff's Armalen, 1852, No. 8, 
communicated by Dr. Tyndall to the Philosophical Magazme, No, .27, ^ 
wherein M. Helmholtz mentions all the &Gts adduced by Brewster, ' 
and discusses those which we have been able to repeat, " abundantly 
proving,'' adds M. Helmholtz, "that in his method many hitherto 
unobserved influences come into play, which render a sure judgmwt 
of the colours itnpossible and deprive his arguments of all force. If 
the assumed connexion of the refrangibility or length of wave 
with colour is to be proved erroneous, it niust be done by some more 
certain method of observation similar, for example, to that which I 
have described in this memoir ; a principal condition of which is, 
that the colour investigated be separated from the other coloui*s and 
rendered free from every trace of irregularly dispersed light." 



OFTIOAL PROPERTIES OF A RECENTLY DISCOVERED SALT OF QUINIinE. 

Prof. Stokes has read to the British Association tbe following paper. 
This salt is described by Dr. Herepath in the Philosophical Magazine, 
No. 17, and is easily formed in the way there recommended: — 
namely, by dissolving disulphate of quinine in warm acetic acid, 
adding a few drops of a solution of iodine in alcohol, and allowing 
the liquid to cool ; when the salt crystallizes in thin scales, reflect- 
ing (while immersed in the fluid) a green light with a metallic lustre. 
When taken out of the fluid the crystals are yellowish green by 
reflected light, with a metallic aspect. The following observations 
were made with small crystals formed in this manner : — ^The crystals 
possess in an eminent degree the property of polarizing light, so that 
Dr. Herepath proposed to employ them instead of tourmalines, for 
which they would form an admirable substitute, could they be 
obtained in sufficient size. They appear to belong to the prismatic 
system : fit any rate, they are symmetrical (so far as relates to their 
optical properties and to the cUrections of thoir lateral faces) with 
respect to two rectangular planes perpendicular to the scales. These 
planes will here be called respectively the principal plane of ths 
length and the principal pkme of the breadth, the crystals being 
usually longest in the direction of the foi%ier plane. When the crys- 
tals are viewed by light directly transmitted, which is either polar- 
ised before incidence or analyzed after transmission, so as to retain 
ozdjr light polarized in one of the piinid^aX ^Wie%, \t v% found that 
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witii respect to light polarized in the principal plane of the length 
the ciystols are traneqparent and nearly colourless, at least when they 
are as thin as those which are nsually formed by the method above 
mentioned. But with respect to light polarized in the principal 
plane of the breadth, the thicker crystals are perfectly black, the 
thinner ones only transmitting light, which is of a deep red colour. 
When the crystals are examined by light reflected at the smallest 
angle with which the observation is practicable, and the reflected 
light is analyzed, so as to retain, — first, light polarized in the prin« 
dpal plane of the length, and secondly, light polarized in the other 
principal plane, — it is found that in the first case the crystals have a 
vitreous lustre, and the reflected light is colourless, while in the 
second case the light is yellowish green, and the crystals have a 
metallic lustre. When the plane of incidence is the principal plane 
of the length, and the angle of incidence is increased from 0° to 90°, 
the part of the reflected pencil which is polarized in the plane of in- 
ddenoe undergoes no remarkable change, except perhaps that the 
lustre becomes somewhat metallic. When the part which is polar- 
izea in a plane perpendicular to the former is examined, it is foimd 
that the crystals lutve no angle of polarization, the reflected light 
never vanishing, but only changing its colour, passing from yellowish 
green, which it was at first, to a deep steel blue, which colour it 
assumes at a considerable angle of incidence. When the light 
reflected in the principal plane of the breadth is examined in a 
similar manner, the pencil which is polarized in the plane of inci- 
dence undergoes no remarkable change, continuing to have the 
appearance of being reflected from a metal, while the other or colour- 
less pencil vanishes at a certain angle and afterwards reappears, so 
that in this plane the crystals have a polarizing angle. If then, for 
distinction's sake, we call the two pencils which the crystals, as be- 
longing to a doubly refracting medium, transmit independently of each 
other, ordvnary and actraordvnaryf the former being that which is 
transmitted with little loss, we may say, speaking approximatively, 
that the medium is transparent witib respect to the onlinaiy ray, and 
opaque with respect to the extraordinary ; while as regards reflexion, 
the crystals have the properties of a transparent medium or of a 
metal according as the refracted ray is the ordinary or the extraordi- 
nary. If common light merely be used, both refracted pencils are 
produced, and the corresponding reflected pencils are mixed together; 
but by analyzing the reflected light, by means of -a Nicol's prism, the 
reflected pencils may be viewed separately, at least when the obser- 
vations are confined to the principal planes. The crystals are no 
doubt biaxal, and the pencils here caHea ordinary and extraordinary 
are those which in the language of theory correspond to different 
sheets of the wave sur&ce. The refiecting properties of the crystals 
may be embraced in one view, by regarding the medium as not only 
doubly refructing and doubly absorbing, but dovJbly metaUic, The 
metaJIUcity, so to eqpeak, of the medium of course alters continuously 
tnth the point of the wave surfiice to which, the ^^^nsnl. QfOJoaAdiSMA. 
hehiig8, and donbUeaa is not mathematac&W^ uxill^ cri«ii W ^*^ o^&tf^ 
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nary ray. If the reflection be really of a metallie nature, it ought 
to proauce a relative change in the phases of vibration of light 
polarized in and perpendicularly to the plane of incidence. This 
conclusion the author has verified by means of the effect produced on 
the nngs of calcareous spar. Since the crystals were too small for 
individual examination in this experiment, the observation was 
made with a mass of scales deposited on a flat black surface, and 
arranged at random as regards the azimuth of their principal planes. 
The direction of the change is the same as in the case of a metal, and 
accordingly the reverse of that which is observed in total internal 
reflexion. In the case of the extraordinary pencil the crystals lure 
least opaque with respect to red light, and accordingly they are less 
metallic with respect to red light than to light of higher refrangibility. 
This is shown by the green colour of the reflected light when the 
crystals are immersed in fluid ; so that the reflexion which they ex- 
hibit as a transparent medium is in a good measure destroyed. The 
author has examined the crystals for a change of refi*a)igibility, and 
found that they do not exhibit it. Safflower red, which possesses 
metallic optical properties, does change the refrangibility of a portion 
of the incident light ; but the yellowish green light which tlus sub- 
stance reflects is really due to its metallicity, and not to the change 
of refrangibility, for the light emitted from the latter cause is red, 
besides which it is totally different in other respects from regularly re- 
flected light. In conclusion, the author observed that the general &ct 
of the reflexion of coloured polarized pencils had been discovered by 
Sir David Brewster in the case of chiysammate of potash ;* and in a 
subsequent conununication he had noticed in the case of other crys- 
tals the difference of effect depending upon the azimuth of the plane 
of incidence.! Accordingly, the object of the present communication 
was merely to point out the intimate connexion which exists (at 
least in the case of the salt of quinine) between the coloured reflexion, 
the double absorption, and the metallic properties of the medium. 

Specimens of Sensitive Media were exhibited by Prof. Stokes. 
These were : — a crjrstal of green fluor spar, which, by the develop- 
ment of blue light within it, changed its colour ; — ^the solution of 
the common bisulphate of quinine in acidulated water, which, by its 
action on the invisible rays developed blue light ; and the solution of 
the green colouring matter of leaves in alcohol, which by a similar 
action became blood red. — AtheihCBvm, No. 1800. 

IMFBOVED FOBM OF REFLECTINO INSTRUKENT FOB USE AT SEA, 

BY PROP. 0. P. SMYTH. 

The peculiar circumstances of an observer at sea, caused chiefly by 
the rolling of the vessel, preclude the use of any of the ordinary 
instruments employed on land for measuring altitudes, depending, 
as they do, on levels or plumb-lines for their zero points. Recourse 

* Report of the Meeting of the British Association at Southampton In 1846. 
Part II., p. 7. 
/ nJtto Oxford, 1847, 
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nrast be had to the principle of double images/ by two reflectors, the 
method inyented by Hadley and Newton. This one necessary prin- 
dple has been carried out in a variety of different forms, in the sextant, 
quadrant, quintant, or a reflecting circle, some more or less accurate 
more or less convenient than others ; but all of them, under what- 
ever names they are known, are merely different forms of essentially 
the same instrument. Great ingenuity has been shown in many of 
their forms ; but still the greatest degree of efficiency has not yet 
been arrived at, or the highest degree of convenience for all the 
various occasions required in practice. The ordinary form of the 
reflecting instrument at present in use is the sextant, in which will 
generally be found, even as made by the best makers, more or less 
of practical drawbacks — which the Professor enumerated — upon the 
i|>eedy and accurate employment of it. The author then exhibited 
a reflecting instrument which he had had constructed by Messrs. 
Adie^ of Edinburgh, — and which appeared to supply all the deside- 
rata ; for it was in the shape of a circle, small, light, and simple, 
with the delicate parts protected from injury under all circum- 
stances, — ^the usual loose telescope and plain tubes were avoided by 
making them cross through each other and work on a pivot, thus 
admitting of instant alteration from one to the other, the illuminat- . 
ing apparatus was improved and rendered powerfully effective even 
with a &int light, and a small apparatus was added, which, without 
sensibly cumbering the instrument, gave, either by night or by day, a 
convenient horizontal referring point, visible in the field of view. 

MODE OP RBVIVINO DORMAlTr IMPRESSIONS ON THE RETINA. 

Mb. Gbovb has communicated to the PhUosopJiiccU Magazine^ 
No 20, the following experiment lately made by him on the revival of 
the images found on the retina by bright objects. 

** Ist. Look steadily at a Inminous object sufficiently bright to be borne by the 
^es without great inconvenience, then turn the eyes upon a dark body or dark 
space : an image of the object looked at will be seen, a fact familiar to every body. 
When the image has cdmpletely faded away and is no longer visible, pass back- 
wards and forwards between the eye and the dark body a white substance, say a 
sheet of paper, the image will be immediately revived, and may be thus in- 
definitely reproduced. 

** If thie light is in the first instance not sufficiently vivid to produce the con- 
tinued impression on the retina, but is nearly so, the invisible image may be 
brought out or first rendered visible by moving the white object between the 
eye and the dark body or dark space looked at. The white substance should be 
in a sitoation exposed to light so that its whiteness affects the eye, and, not held 
in shadow. After a little practice, it is astonishing to what an extent and for 
how long a time images may be thus reproduced. 

**2ndly. Reverse the experiment, looking from the bright object at white 
paper, and a dark image of the object will be seen ; when this has faded away/ 
move between the eye and the paper a dark substance held so as to reflect as 
little light as possible to the eye, and the image is reproduced on the white paper, 
or may be in the first instance produced as with the converse experiment. 

** The explanation which occurs to Mr. Grove is, that the effect is one of 
contrast between the portions of the retina which have not been strongly affected 
fXid those which have. 

'* The white paper dulls or deadens the sensitive portion of the retina for an 
instant, more than the part which has been previously rendered nou-seositl^^ tA 
other impressionf than that which it has received b^ tYve \>T\^Yi\.YLii^\«%xA\XA 
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black sapervenes as a <5lMitra8t to the parts affected* by the white, but not 
to those unaffected. In the converse experiment, the black relieves or renders 
more sensitive the cqynparatively unaffected portions of tiie rethm, bat has little 
or no operation on the non-sensitive parts ; thus at the moment ixt removing the 
black body, the unimpressed portions of the eye are affected by the white sab- 
stance, but the impressed portion is comparatively dead to it. Probably ooloared 
bodies looked at, and coloured screens moved to and fro, Would give a series of 
complementary effects." 



VISION UNDEB WATEB. 

Vision under Water is attended with some curioas consequences, 
the result of what is termed " internal " reflection. An eve placed 
under perfectly still water, as for instance, the eye of a oiver, will 
see external objects only through a circular aperture (as it were) of 
96^ 55' 20^' in diameter overhead. But all objects down to the 
horizon will be visible in this space ; those near the horizon being 
much distorted and contracted in dimensions, especially in height. 
Beyond the limits of this circle will be seen the bottom of the Water, 
and all subaqueous objects reflected and as vividly depicted as by 
direct vision ; and, in addition, the circular space above mentioned 
will appear surrounded with a rainbow of faint but delicate colours. 
In the eyes of fishes, the humours being nearly of the refractive 
density of the medium in which they live, the action of bringing the 
rays to a focus on the retina is almost entirely performed by the 
crystalline lens, which is nearly spherical, and of small radius in com- 
parison with the whole diameter of the eye ; there is also a very great 
increase of density towards the centre, whereby spherical aberration 
is obviated, the corneal refraction having little influence.r— To<l(2'< 
Ojfclopcedia, 

EXTBAOBDINABT MIBAOE. 

Snt David Bbewsteb has described to the British Association a 
remarkable case of Mirage in Radnorshire. Travellers in Switzerland 
observe not unfrequently their own shadows projected against the 
mists upon the mountains ; but the peculiarity of the case described 
by Sir David, and what is extremely rare, is, that it is not a case of 
shadow but of reflection. A little g^l saw her own image — ^her 
clothes with all their hues — ^painted against a> cloud. She waved a 
victorine, and the image did the same, returning not only her motion, 
but also every colour, with the utmost fidelity. Sir David also gave 
an account of a singular case of vision, in w&ich a person was able to 
see so small an extent of sur&ce at once that a short distance he 
could only observe a feature at a time, being unable to take in the 
aggregation presented by the &ce. When the face was very distant, 
and thus its apparent magnitude sufficiently diminished, the whole 
of it was observed. In this case, as explained by Sir David, the 
retina vras ineflective ; the man saw with the choroid, which at one 
small place— the foramen centrcUe — ^is uncovered by the retina. The 
minuteness of this space permitted only a small amount of surfiace to 
be seen at a time. — Literary Qazette, No. 1861. 
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MOnOKS OF THB IBIS. 

A PAFBB on this inquiry, by Mr. E. B. Broadhnrst, has been read 
to the Royal Society. The observations are distnbuted under three 
heads. First, the author examines the Iris in conjunction with the 
fliguiic system of nerves. Secondly, he exposes the relation of the 
Beyeral nerves of the orbit in reference to the iris. And, thirdly, by 
tracing the membrane through the lower orders of animals, he snows 
the influence of the ophthaknic ganglion upon the iris, and the 
necessity of its presence for the accomplishment of the motions of the 
membrane, i, e. contraction and dilatation of the pupil. 

The author's ^conclusions are : that contraction of the pupil is the 
active state of the iris, and that dilatation is its enervated condition; 
that a healtiiy retina and cerebral nervous arc are necessary to the 
motions of the iris, and the ophthalmic ganglion to motion ; and that 
the primary motion of the iris is due to organic nervous influence, 
but its forced or animal motion to the reflected stimulus of light upon 
the retina. 



PHENOMENA OF DIFFBAOTION. 

Sib David Brewster has read to the British Association a paper, 
. interesting chiefly as it afforded an explanation of certain screw-like 
fringes which had been observed when a Diffracting body, such as 
the point of a needle or a pin, v^as held in a beam of light, and the 
shadow projected on a screen, or examined with a telescope. Sir 
David asserted that these arose fronv the interference of the internal 
and of the external diffractive bands discovered by Newton. He 
pointed out the relation this explanation had to the curious fact, 
which had led him formerly to think that he had discovered a new 
property of light. This fact, — that certain fringes were- seen when 
the edge of a retarding plate of mica was turned towards one end of 
the spectrum, which were not to be seen when it was turned towards 
the other end, — and which had given rise to so much discussion be- 
tween himself, the Astronomer Royal, Mr. Stokes, and others, — ^h^ 
conceived to be tlius fully explained. 



MANIFOLD BINOCULAR CAMERA. 

H. A. Claudet has exhibited to the British Association, a Double 
Camera, for taking the two steteoscopic Daguerreotypes of groups or 
individuals, — and by which four double pictures could be successively 
taken with such rapidity as to be exact representations of the same 
drcomstances. It would be impossible to make all the mechanical 
arrangements of this instrument intelligible without di'awings. The 
author also exhibited an instrument, which he called a stereoscope- 
meter ; by which he could accurately measure the angles, by which 
could be determined the place of the group or figure to be taken, 
and the position in every one of their acgnstments of the double 
camera and its slides. 
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NEW DRAWING INSTRUMENT. 

Mr. H. Twining has described to the British Association an 
Instrument for obtaining correct Representations of Objects from 
Nature. This little instrumeDt is on the principle of a tiieodolite ; 
by which the angular positions of the several objects in a scene in 
nature which the artist had resolved to transfer to his canvas could 
be accurately recorded in his note-book, and afterwards at leisure 
by the aid of a square frame of crossing threads accurately placed in 
a picture of any determined size, according to certain simple rules^ 
wfdch the author pointed out. 

FORMS OF IMAGES PRODUCED BT LENSES AND MIRRORS OF 

DIFFERENT SIZES. 

Sir David Brewster has read to the British Association a paper 
on this inquiry. The object was, to show that the photographic por- 
traits taken with Cameras with large object-glasses or Large Mirrors 
must necessarily be distorted and hideous, as in fact it is notoriona 
they are ; and that hence all persons engaged in this new and most 
important art should receive with gratitude any scientific discovery 
wluch promised to correct so serious a defect— which by some has 
been attributed to the imperfection of the lenses employed, — by 
others to the unsteadiness of the sitter who is having his portrait 
taken, — by others again, to the constraint of features and limb under 
which he submits to the operation ; but it is by all admitted and 
deplored. If we consider that the pupil of the human eye is only 
about 2-lOths of an inch in diameter, it is obvious that the images 
formed by the eye of those solid objects placed in front of it, and by 
which we are accustomed to see them, to judge of them, and to re- 
cognise them, cannot embrace any of the rays of light which come 
from those parts of the object which lie in such positions towards the 
sides, top, bottom or hinder parts as cannot pass in straight lines to 
an aperture of the si^e of the pupil, — in &.ct, unless it agree almost 
exactly with the exact perspective form of the object, the pupil 
being the point of sight. If then an object be placed before a lens, 
the part of the lens towards its centre of the size of the pupil is ca- 
pable of forming a correct image of t^t object, consisting of rays com- 
ing from precisely the same parts of it as an eye would receive were ' 
its pupil in the same position. But all the parts of the lens or 
mirror of the same size which lie around and at a distance from this 
portion of it, would receive rays coming from parts of the solid ob- 
ject which the true eye could not receive, and which must therefore 
form as many unnatural images as there were such parts ; and the 
photographic picture which embraces and confounds into one hideous 
mass all these, any one of which by itself would be correct, must in 
the very nature of things give a most confused and displeasing re- 
presentation of the object. 

Sir David illustrated and proved these assertions by a diagram of 
a lens with a simple solid form, a cylinder topped by a cone behind, 
placed in front oi the lens, pointing out the parts which alone could 
be embmoed in a correct perspective view of it, and what parts the 
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large lens or mirror would moreover receive and • transmit rays 
from, to be jumbled in the photographic picture^ with that which 
would alone give a correct idea of the object as seen. He diowed 
from the now familiar illustration afforded by the binocular stereo- 
scope, how very dissimilar were the pictures of the same object re- 
ceived by small lenses placed as near as the two pupils of the human 
eye ; images so distinct that a child could readily distinguish them ; 
and yet multitudes of such images were all received and jumbled 
together in those photographic pictures where lenses or mirrors of that 
or larger — say three or four inches — aperture were used. "The 
Photographer, therefore," said Sir David Brewster, "who has a 
genuine interest in the perfection of his art will, by accelerating the 
photographic processes with the aid of more sensitive materials, be 
able to make use of lenses of very small aperture, and thus place his 
art in a higher position than that which it has yet attained. The 
photographer, on the contrary, whose interests bribe him to forswear 
even the truths of science, will continue to deform the youth and 
beauty that may in ignorance repair to his studio, adding scowls and 
wrinldes to the noble forms of manhood, and giving to a fresh and 
vigorous age the aspects of departing or departed life." He then 
poduced an exact diagram of photographic images of a simple ob- 
ject produced by Mr. Buckle, of Peterborough, whose Talbotypes 
obtained a Council Medal at the Great Exhibition. The acting 
diameter of the lens was 8| inches ; and by using it with all covered, 
except a central space of 210ths of an inch diameter, and then along 
with this space exposing circular spaces of the same size towards the 
outer circumference of the aperture, the effect of the combination of 
the marginal pictures was most distinctly exhibited and demon- 
strated by haloes extending round the true image, and the sharp 
cross lines ruled on the object and shown in the image with the small 
lens, but all confused in that with the surrounding apertures. — 
Athmceum, No. 1298. 



NINEVEH LENS AND GLASS. 

Sm David Bbewsteb has described to the British Association, an 
object of so incredible a nature that nothing short of the strongest 
evidence was necessary to render the statement at all probable : — it 
was no less than the finding in the treasure-house at Nineveh of a 
rock-crystal lens, where it had for centuries lain entombed in the 
rains of that once magnificent city. It was found in company with 
several bronzes and oliier objects of value. He had examined the 
lens with the greatest care and taken its several measurements. It 
was not entirely circular in its aperture, being 1 6-ipths inches in its 
longer diameter and 1 4-10th8 inches in its shorter. Its general form 
was that of a plano-concave lens, the plane side having been formed of 
one of the ori^nal faces of the six-sided crystal quartz, as he had 
ascertained by its action on polarized light, — ^this was badly polished 
and scratched. The convex &ce of the lens had not beeii ^qvj:^<1\^ 
a dish-shaped tool in the manner in whicb lenae^ %t^ \vv« %src&K^ 
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but was shaped on a lapidary's wheel, or in some snch manner. 
Henoe it was unequally thick, but its extreme thickness was 2-10th8 
of an inch, its focal length being 4^ inches. It had twelve remains 
of cavities which had ori^nally confined liquids or condensed gases; 
but ten of those had been opened probably in the rough handling 
which it received in the act of being groimd ; most of them therefore 
had discharged their gaseous contents. Sir David concluded by 
assigning reasons why this could not be looked on as an ornament 
but a true optical lens. 

Sir David then exhibited specimens of the decomposed Glass found 
in the same ruins. The surface of this was covered with iridescent 
spots more brilliant in their colours than Peacock copper-ore. Sir 
David stated that he had several years since explained how this pro- 
cess of decomposition proceeded, on the occasion of having found 
a piece of decomposed glass at St. Leonard's. It had contained 
manganese, which had separated from the silex of the glass, at 
central spots round which circles of most minute crystals of true 
quartz had arranged themselves; bounded by irregular jagged cirdes 
of manganese, these being arranged in several concentric rings. 
When this process reached a certain depth in the glass it spread off 
laterally, driving the glass into very thin layers, and new centres 
seemed to form at certain distances, and thus the process extended. — 
Ibid. 



THE THEOET OP COMPOUND COLOUBS. 

M. Helmholz concludes a long investigation communicated to 
Miillen's Archiv., and Poggendorflf's Annalen, 1832, No. 9, with the 
following small table ; it fiimishes a general view of the combinations 
of every two colours, and in its construction five colours are assumed, 
by the union of which the colours of the spectrum are represented 
with sufficient accuracy.. In the first horizontal and the first vertical 
series stand the simple colours ; the compound colours which follow 
firom their union are found at the intersection of the corresponding 
horizontal and vertical columns. 





Violet 


Blue 


Green 


Yellow 


Red 


Red 


Purple 


Rose 


Dull-TeUow 


Orange 


Red 


Yellow 


Rose 


White 


Tellow-Green 


Yellow 




Green 
Blue 


Pale blue 


Blue-green 


Green 






Indigo 


Blue 








Violet 


Violet 











See the entire Paper communicated by*l)r. Tyndall to the Philoso- 
phical Magazine, No. 28. 
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PHENOMENA OF VISION. 

It has been ascertained beyond doubt, that in perceiving the tint 
of the aoarlet geranium our eyes are affected by undulations recurring 
from four hundred and eighty-two millions of times in a second: 
that before we can appreciate the tint of the yellow blossom of the 
gorse or laburnum, five hundred and forty-two millions of milUons of 
vibrations must have taken place; and that to discriminate the 
colour of the violet, not less than seven hundred and seven millions 
of millions of movements must have been communicated to the 
fibrilesB of our retina i — Todd's Oyclopcedia. 



lOEOHANICAL ACTION OF BADIANT HEAT AND LIGHT. 

The deozidation of carbon and hydrogen from carbonic acid and 
water, effected by the Action of Solar Light on the green parts of 
plants, is (as the author recently found was pointed out by Helmholz* 
m 1847) a mechanical effect of Radiant Heat. In virtue of this action 
combustible substances are produced by plants ; and its mechanical 
value is to be estimated by determining the heat evolved by burning 
ihem, and multiplying bv the mechanical equivalent of the thermal 
unit. Taking, from Liebig's Agricultural Chemistry, the estimate 
2600 pounds of dry fir -wood for the annual produce of one Hessian 
acre, or 26,910 square feet of forest land (which in mechanical value 
appears not to differ much from estimates given in the same treatise 
for produce of various kinds obtained from cultivated land), and 
assuming, as a very rough estimate, 4000 thermal units Centigrade 
as the heat of combustion of unity of mass of dry fir-wood, the 
author finds 550,000 foot-pounds (or the work of a horse-power, for 
1000 seconds) as the mechanical value of the mean annual produce 
of a square foot of the land. Taking 50° 34' (that of Giessen) as the 
latitude of the locality, the author estimates the mechanical value of 
the solar heat which, were none of it absorbed by the atmosphere, 
would Ml annually on each square foot of the land, at 530,000,000 
foot-pounds ; and infers that probably a good deal more, 1-lOOOth 
of the solar heat, which actually falls on growing plants, is converted 
into mechanical effect. 

. It is aasomed in this communication to the Royal Society of Edinburgh, by 
PrafesBor William Thomson) that the imdulatory theory of radiant heat and 
Ugdit, according to which light is merely radiant heat, of which the vibrations 
are performed in periods between certain limits of duration, is true. " The 
dbemical rays," beyond the violet end of the spectrum, consist of undulations 
of which the ftill vibrations are executed in periods shorter than those of the 
extreme visible violet light, or than about the eight hundred million millionth of 
a second. The periods of the vibrations of vidble light lie between this limit, 
and another, about double as great, corresponding to the extreme visible red 
lig^t. The vibrations of the obscure radiant heat beyond the red end are ex- 
ecuted in longer periods than this ; the longest which has yet been experimentally 
tested being about the eighty million millionth of a second. 

When the vibrations of light thus act during the growth of plants^ 

* Veber die Erhaltwng der Krajt^ von Dr. H. Helmholz. Berlhn, 1847. A 
translation of this essay hu appeared in the First Fart of the New Series of 
the Scientific Memoirs, 1852. 
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tu separate, against forces of chemical affinity, oombastible materials 
from oxygen, they must lose vis viva to an extent equivalent to the 
statical mechanical effect thus produced ; and therefore quantities of 
solar heat are actually put out of existence by the growtii of plants, 
but an equivalent of statical mechanical effect is stored up in the 
organic products, and may be reproduced as heat, by burning them. 
All the heat of fires, obtained by burning wood grown from year to 
year, is in fact solar heat reproduced. 

The actual convertibility of radiant heat into statical mechanical 
effect, by inanimate material agency, is considered in this paper as 
subject to Camot's principle ; and a possible connexion of this prin- 
ciple with the circimistances regarding the quality of the radiant 
heat (or the colour of the light), required to produce the growth (^ 
plants, is suggested. 

NEW THERMOMETER OF CONTACT. 

Db. Ttndall has described to the British Association this new 
Instrument, which has very little in common with Fourier's ther- 
mometer of contact. It is applied to ascertain the velocily of the 
transmission of Heat through either solids or liquids. The mass 
to be examined is reduced to the cubical form, and the instrument 
enables us to bring a source of heat of a strictly measurable cha- 
racter against one face of the cube, and to determine the relative 
quantity transmitted to the opposite face in a given time. By means 
of this instrument, which the Doctor minutely described, the author 
examined the conductivity of various bodies. The low conductive 
power of wood had already been established. Among crystalline 
bodies, rock crystal or fine silica is the best conductor. While wood^ 
at the end of a minute, causes only a deflection of 10 or 12^, a cube 
of silica of the same size produces a deflection of 90^. This £ict 
accounts for the steadiness of temperature in one-set districts, igid 
the extremes of heat and cold presented by day and night on such 
sandy wastes as Sahara. The sand, which is for the most part silica, 
speedily drinks in the noonday heat, and loses it by night just as 
speedily. Muscular tissue is an extremely bad conductor; and to 
this, in a great measure, the constancy of temperature of the human, 
body in various zones is to be attributed. To this feet also Sir 
Charles Blagden and Chantrey owed their safety in exposing their 
bodies to a high temperature ; owing to the almost impervious cha- 
racter of the tissues of the body the irritation produced was confined 
to the surface. — Athenceum, No. 1300. 



AIR RENDERED VISIBLE. 

M. Andraud has made a communication to the Paris Academy of 
Science, wherein he announces his discovery of the Visibility of the 
component par& of the Air, which he entitles " ^roscopie, or the 
molecules of air." Take a piece of card coloured black, pierce it with 
a fine needle, and look through the hole at the sky, on a fine day, or 
At A strong lamp, having a ground glass shade, when will be seen a 
number o? transparent globes moving in tVie ixAdat oC confused 
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nebnlosities. These little globes, some of which are more transparent 
than others, are molecules of air. Some of them are surrounded with 
a kind of halo. These latter, says M. Andraud, are the elements of 
azole. After continuing the observation for some time, we see small 
points detach tiiemselves and disappear in falling ; these, says M. 
Andraud, are atoms of carbon. This phenomenon of vision, it is 
essential to remark, passes within the eye itself: the molecules of 
air observed, are those which float in the liquid, which occupies the 
interior part of that organ. 

The phenomena thus explained by M. Andraud, have been ably 
described by Mr. Hippisley, in a letter to the AthencBum, No. 1801, 
wherein he urges that the identity of pattern presented successively 
to the same eye by any number of these apertures, proves it to be 
something belonging to the structural condition of the eye itself 
which is thus seen, as probably, of its anterior membrane, of the 
crystalline lens, as of any other part ; and that it is not impossible 
that some advantage might be derived in the investigation of some 
of the causes of indistinct sight from thus subjecting the eye to its 
own examination. In conclusion, Mr. Hippfisley considers the visi* 
bUity of the texture of the eye itself, — of the minute globules of the 
lachrymal fluid on its surface, possibly even of particles of dust 
slowly floating in the neighbourhood of the pupil (a condition of 
vision not unfrequently realized among philosophers) seen quite suf- 
ficient to account for the phenomenon of which so startling an 
eiplanation has been proposed. 

Upon this communication Mr. K. W. Hardy, of Bath, has addressed 
the following letter to the AthencBvm : 

Permit me to supply an omission in tlie letter of Mr. J. Hippisley :— namely* 
tiittt the appearances of the reticulated membrane of the cornea of the eye, and of 
the eyeladies, as seen in a small pin-hole made in cardboard and held before the 
^e, was a r^-discovery, made by myself in August, 1851, and pointed out at that 
tfane by me to your Correspondent, while trying the Rev. R. W. Dawes's plan of 
wdng email apertures of the kind in question. The phenomena alluded to are 
not entirely new; they having been seen, though imperfectly understood, by 
Huygens, DBuwenhoek, and Gray about the middle of the seventeenth centiu^ ; 
and subseqnently by Sauvages, Plenck, Maskelyne, Dr. Adams, Good, and others. 
Gray describes the appearance as of *' an aerial concave speculum^' Sauvages as 
**n^u9io reticularis,** and Plenck as " visus retictUaris" But none of the above* 
10 far as I know, except Maskelyne, ever remarked a difference of pattern when 
ktoking at a luminous disc in a card (t. e., a pin-hole) with different eyes. — 
These fhcts are pointed out in a paper drawn up by me, and presented to the 
Beyal Astronomieal Society in June last ; and the preparatory notes for it were 
read by yonr Correspondent, Mr. Hippisley, early in the present year. 

In the Philosophical Magazine for May, 1834, will be found a 
paper, by Sir David Brewster, we believe, entitled * observations on 
the Visibility of the Retina, ' which bears on the subject, — and should 
be consulted by those who are interested therein. 
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Electrical defence. 



EXPBBIMBNTAL RESEARCHES IN ELECTRICITY BY MR. FABADAT. 

The Twenty-eighih Series of these researches — " On Lines of Mag- 
netic Force ; their definite character, and their distribution within a 
magnet, and through space," has been read to the Royal Society. 
For Series 24, 26, 26, and 27, see Year-Booh of Facta, 1852, pp. 
130 — 132. This and the Twenty-ninth, Series, also communicated to 
the Royal Society, are the subjects of papers read by the author at 
the Royal Institution. 

That beautiful system of power which is made manifest in the 
Magnet, and which appears to be chiefly developed in the two 
extremities, thence called ordinarily the magnetic poles^ is usu^y 
rendered evident to us in the case of a particular magnet by the 
attractive or repulsive effect of these parts on the corresponding parts 
of another magnet ; and these actions have been employed, to indi- 
cate both the direction in which the magnetic force is exerted, and 
also the amoimt of the force at different distances. Thus, if the 
attraction be referred to, it may be observed either upon another 
magnet or upon a piece of soft iron ; and the law which results^ for 
effects beyond a certain distance, is, that the force is inversely as the 
square of the distance. When the distance of the acting bodies 
from each other is small, then this law does not hold, either for the 
surface of the magnets or for any given point within them. Mr. 
Faraday proposes to employ a new method, founded upon a property 
of the magnetic forces different from that producing attraction or 
repulsion, for the purpose of ascertaining the direction, intensity, 
and amount of these forces, not to the displacement of the former 
method, but to be used in conjunction with it ; and he thinks it may 
be highly influential in the further development of the nature of this 
power, inasmuch as the principle of action, though different, is not 
less magnetic than attraction and repulsion, not less strict, and the 
results not less definite. The term, line of magnetic force, is intended 
to express simply the direction of the force in any given place, and 
not any physical idea or notion of the manner in which the force 
may be there exerted ; as by actions at a distance, or pulsations, or 
waves, or a current, or what not. A line of magnetic force may be 
defined to be that line which is described by a very small magnetic 
needle, when it is so moved in either direction correspondent to its 
length, that) the needle is constantly a tangent to the line of motion; 
or, it is that line along which, if a transverse wire be moved in either 
direction, there is no tendency to the formation of an electric current 
in the wire, whilst if moved in any other direction there is such a 
tendency. The direction of these lines about and between ordinary 
magnets, is easily represented in a general manner by the well known 
ase of Iron Slinga, 
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The general eoncluBions are, that the magnetic lines of force may 
be easily recognised and taken account of by the moving wire, both 
as to direction and intensity, within metals, iron or magnets, as well 
as in the space around ; and that the wire sums up the action of 
many lines in one result : — ^That the lines of forces well represent 
the nature, condition, direction, and amount of the magnetic forces : 
that the effect is directly as the number of lines of force intersected, 
whether the intersection be direct or oblique : that in a field of equal 
force, it is directly as the velocity ; or as the length of the moving 
wire ; or as the mass of the wire : that the external power of an un- 
changeable magnet is definite yet illimitable in extent ; and that any 
section of all the lines of force is equal to any other section : that the 
lines of force within the magnet are equal to those without : and that 
they are continuous with those without, the lines of force being 
closed curves. — (Seethe paper, reported in the Athenaeum, No. 1267.) 

In the 29th Series, the lines are considered in the abstract. With- 
out departing from or unsettling anything there said, in this paper 
the inquiry is entered upon of the possible and probable physical ex- 
istence of such lines. We have not space for the details, which 
are reported in the AthencBum, No. 1290. In conclusion. Prof 
Faradaj observes: "All these facts, and many more, point to 
the existence of physical lines of force external to the magnets as 
well as within. They exist in curved as well as in straight lines ; for 
if we conceive of an isolated straight bar magnet, or more espe- 
cially of a round disc of steel magnetized regularly, so that its mag- 
netic axis shall be in one diameter, it is evident that the polari- 
ties must be related to each other externally by curved lines of force ; 
for no straight line can at the same time touch two points having 
northness and southness. Curved lines offeree can, as Prof. Faraday 
thinks, only consist with physical lines offeree. The phenomena ex- 
hibited by the moving wire confirm the same conclusion. As the 
wire moves across the lines of force a current of electricity passes or 
tends to pass through it, there being no such current before the wire 
is moved. The wire when quiescent has no such current, and when 
it moves it need not pass into places where the magnetic force is 
greater or less. It may travel in such a course that if a magnetic 
needle were carried through the same course it would be entirely un- 
affected magnetically, i. c, it would be a matter of absolute indiffer- 
ence to the needle whether it were moving or still. Matters may be 
so arranged that the wire when still shall have the same diamagnetic 
force as the medium surrounding the magnet; and so in no way cause 
disturbance of the lines of force passing through both ; and yet when 
the wire moves, a current of electricity shall be generated in it. The 
mere feet of motion cannot have produced this current : there must 
have been a state or condition around the magnet and sustained by 
it, within the range of which the wire was placed ; and this state 
shows the physical constitution of the lines of magnetic force. What 
this state is, or upon what it depends cannot as yet be declared. It 
may depend upon the ether, as a ray of light does, aiid «»Tv.«fiStfy:iV^<scv. 
has alreadj^ been abown between light and inag;iieW^GDL. \\> tqa^ ^ar 
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pend upon a state of tension, or a state of vibration, or perhaps some 
other state analogous to the electric current, to which the magnetic 
forces are so intimately related. Whether it of necessity requires 
matter for its sustentation will depend upon what is understood by 
the term matter. If that is to be confined to pondei'able or gravitating 
substances, then matter is not essential to the physical lines of mag- 
netic force any more than to a ray of light or heat ; but if in the 
assumption of an ether we admit it to be a species of matter, then the 
lines of force may depend upon some function of it. Experimentally 
mere space is magnetic ; but then the idea of such mere space 
m'jst include that of the ether, when one is talking on that belief; 
or if hereafter any other conception of the state or condition of space 
rise up, it must be admitted into the view of that, which just now in 
relation to experiment is called mere space. On the other hand, it 
is. Prof. Faraday thinks, an ascertained fact, that ponderable matter 
is not essential to the existence of physical lines of magnetic foroe. 

NEW VOLTAIC BATTEBT. 

Mr. Marttn Robebts has exhibited a Voltaic Battery of new 
construction, and professedly of great economy. It consists of fifty 
plates of tin, about 6 inches by 4, — each plate being adjusted between 
two plates of platinum of the same size. These are placed in stone- 
ware cells about two feet deep, which were filled with diluted nitric 
acid. The object of these deep cells is to obtain a marketable pro- 
duct which shall be sufficiently valuable to cover the cost of the 
agents employed to effect the development of electricity. The upper 
stratum of nitric acid acts on the tin, and forms with that metal an 
oxide, which falls off from the plate the moment it is formed, and 
is precipitated as an hvdrated oxide of tin to the bottom of the oelL 
This oxide is combined with soda, and as stannate of soda is eztoi- 
sively employed in dyeing and calico-printing, it is stated that this 
product will yield a profit of 20 per cent, on the cost of the battery 
by which it is produced. The electrical action of the fifty pairs of 
plates is considerable. The current is employed to exhibit the elec- 
trical light, — and the effects produced are certainly very brilliant. 
It was not possible to compare it with the result obtained from a 
Grove's battery, but we judge their powers to be nearly equal. An 
experiment made on the decomposition of water gave about 7 cubic 
inches of the mixed gases, oxygen and hydrogen, per minute. We 
cannot but regard this very ingenious arrangement as an improve- 
ment on the ordinary batteriesi, as far as economy is concerned, where 
an electric current is required, since the stannate formed must always 
be of considerable commercial value. It is curious, too, that the 
stratum of fluid in the immediate neighbourhood of the voltaic plates 
is kept uniformly of the same specific gravity, notwithstanding that 
the acid is rapidly removed. The oxide of tin formed takes down 
water with it, and at the same time establishes a current by which 
fresh acid is supplied to the plates. We were informed that the 
battery continued in most uniform action for sixteen hours. — Athe- 
fueum, No, 1284, 
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GRAPHITE BATTERIES, 

At the late meeting of the British Association, Mr. C. V. "Walker, 
after referring to the unfitness of copper, and the too great cost of 
the superior metals for the purpose of batteries, said he had early 
sought a substitute for both purposes, and had found one which 
seemed to promise all that was required in the deposit of carbon from 
gas, or Graphite. 

VOLTAIC LEMON. 

Mb. Lb Molt has communicated to the LaTvcet, the means of con- 
structing, for a few pence, this little voltaic apparatus, the external 
and internal portions of which already constitute three elements of 
the pile : it decomposes water, acts powerfully, but in a mediate 
manner, on the magnetic needle ; precipitates metals, acts on the 
muscles and nerves of the eye, &c. ; but its direct action upon the 
body is extremely weak. The Voltaic Lemon is constructed in ac- 
cordance with theoretical laws : it contains in itself the elements of 
the pile, the exciting acid solution, and the 'porous memhra/ne formed 
by the internal skin of the fruit. The duration of its action depends 
on the quantity of citric acid fluid contained in the lemon, which 
fluid, owing to its great abundance, will keep up the activity of the 
instrument for a long period. This apparatus offers 1000 times more 
advantage than the hydro-electric chain. 



ARTIFICIAL MAGNET. 

Mb. Walker has exhibited to the Ashmolean Society, at Oxford, 
an Artificial Magnet, manu&ctured by M. Elias of Haarlem. It is 
very powerful as to the amount it will lift, and is also remarkable for 
its power not being weakened by the sudden disruption of the keeper 
firom the magnet, a quality not found in other magnets. M. Elias 
had obtained great celebrity by his magnets, in which the steel after 
being brought into the form of a bar, or horse-shoe, is passed through 
a ecu of covered copper wire, one end of which is connected with the 
positive pole of a voltaic battery, and the other end to the negative 
pole when in action, thus making it an electro magnet by the current 
of electricity passing through the wire. The magnet is moved back- 
wards and forwards within the coil, and the connexion must be 
broken when the centre of the magnet is in the coil. The magnet 
exhibited by Mr. Walker was composed of three horse-shoe magnets, 
forming a compound one ; its weight was about 101b. or 12 lb., and 
it required 841b. to separate the keeper from it. — Mechanics* Maga- 
one. No. 1438. 



HEW ARRANGEMENT OP THE VOLTAIC PILE. — BY M. FABRE DE 

LAGRANGE. 

I HAVE found a means of rendering the current of the voltaic pile 
perfectly constant and invariable, even for weeks or months, of what- 
ever metals the electrodes may be formed*, and.'v^ifc^et ^«^\s»^R^» 
in action by two liquids, as in the combmatioi) oi'SxTDSfeTv, otVj '5SQft>. 
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as in that of Yolta. This continuity of electric action is obtained in 
the same way that we obtain the continuity of the calorific action of 
a stove, which is furnished below with a grating to let the ashes fiUl, 
whilst we continually add fuel at the top. 

First, a single pair with one liquid. Take a vessel with a bole in 
the centre of the bottom, such as a flower-pot, and round the bole 
let one end of a cylindrical diaphragm of cloth be attached by cement 
to the bottom of the pot. The axis of the hollow cloth cylinder when 
erect will coincide with the axis of the vessel, and its height is 
somewhat less than the walls of the latter. Within the diaphragm 
is placed a stick of very hard coke, such as is found in the gas -re- 
torts, surrounded by small grains of the same coke ; and round the 
diaphragm a cylinder of amalgamated zinc and some acidulated 
water, furnished drop by drop from a reservoir above. 

Next, unite the two poles by a conducting wire, and see what 
takes place in the interior of the apparatus. The acidulated water, 
which continues to drop into the vessel, will pass in part over the 
margin of the cloth diaphragm on to the grains of coke, which will 
thus be continually bathed by the movement of the liquid without 
being inundated, so that the polarization will be suspended and 
the bubbles of hydrogen will be freely disengaged through the inter- 
stices between the particles ; besides which, the lower strata of the 
acidulated water, in consequence of the pressure which they have to 
support, will filter slowly through the cloth, which will not be 
the case to any extent with the upper and middle strata. Now 
these lower strata are precisely those which contain the sulphate 
of zinc which it is necessary to eliminate. The result is an electric 
current, which is perfectly constant until the entire disappearance of 
the zinc, and which is obtained with no more care than that of keep- 
ing the reservoir filled. 

My method of uniting a number of pairs is as follows : — ^The 
stoneware pots in which they are contained, which are three or 
four diameters in l^ig^h, and consequently have the appearance <^ 
tabes, are united and cemented into a bundle or block, which is 
readily transported from plaoe to place. The upper suiface being 
horizontal, small gutters are employed to convey the acidulated 
water to each pot. With this arrangement, by placing a second 
reservoir above the pile, and altering the nature and elevation of the 
diaj^uragms, it is easy to employ a second liquid, which may be 
made to fitll directly drop by drop on the grains of coke, such as 
nitric acid : — it may be used with advantage when very weak, and 
when it wiU no longer serve for the battery of Bunsen from its 
ceasing to absorb hydrogen. The liquids on leaving the pots are 
collected and may continue to be used until saturation. — CompUi 
£endys; Philosophical Mxigazine, No. 22. 

ELEOTRIO OUBBENTS OF THE FIBST AND HiaHEB OBDBBB. 

When an electric battery is discharged, the current which passes 
Hhrou^h the connecting wire is known to be capable of inducing a 
secondary current in another wire bioii^\i.t li^eax v\.\ a.xw\ ^ tSv^a 
secondary current be permitted to operai^\x^\i«b^'a^^'«^>«*^Kt- 
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tiary current will be induced, which in its turn will induce a current 
of the fourth order in a fourth wire, and so on. The current which 
passes through the wire directly connected with the battery will in 
the following be called the prmcipcU or prima/}^ cwrremt, M. Riess 
has investigated these various currents, the circumstances under 
which they appear, their influence upon each other and upon them- 
selves; and finally, attempts to dear the doubt which at present 
exists as to their directions. 

Rejecting the method of inferring the strength of a current from 
its effect in the magnetization of a steel needle, the author makes the 
heating of a fine platinum wire, introduced into the circuit, and 
passing through an air thermometer of his own construction, the 
measure of the strength. 

M. Reiss' paper, in PoggendorfTs Arvnalenf (translated by Dr. 
Tyndall, in the PhUosophiccU MagaTsme, No. 17^) presents at once an 
abstract of the whole of this important investigation, and establishes 
the &ct, that not only does the primary current afiSsct a second wire 
placed near it, but that the various portions of the said current 
affect each other; the strength of the current being thus proved 
to depend in some measure upon the shape of the wire through which 
it passes. 



LAWS OF MAGNETISM AlH) DIAMAGNETISM. 

Pbof. Matteucgi, in a paper read to the British Association, has 
examined the influence ojf high temperatures and of compression on 
several substances. Iron, when passing from ordinary temperatures 
to a fusing heat, under the action of the oxyhydrogen blowpipe sus- 
pended by cocoon silk by a piece of caustic lime or a horizontal bar 
of copper wire in the magnetic field of a powerful electro-magnet, 
soffiared a diminution, in one sufficiently exact experiment, of at least 
fifteen million times. All the compounds of iron and all natural 
substances containing a portion of metallic iron sufler a diminution 
by heat. Hence it is that all the natural and artificial compounds of 
magnetic and diamagnetic substances, such as certain coals and char- 
coal, impure metals, gold, copper, zinc, &c., which are attracted at 
ordinary temperatures, appear to be temporarily repelled when 
strongly heated. The repulsive action of diamagnetic substances 
suffers a very slight diminution by fusion. But this is not the 
case with bismuth, with respect to which the author has verified 
and completed the observation of Pliicker. The Professor then 
detailed experiments proving this. He has also examined the 
influence of violent mechanical compression on magnetic and 
diamagnetic substances : for instance, by means of a copper box 
furnished with a screw, he compressed a cylinder of bismuth 3 
millimetres diameter and 34 millimHres long to 28 millimdtreSj 
and found it had when compressed a diamagnetic action dis- 
tinctly superior to that of its natural state. He has confirmed the 
&ct discovered by Coulomb, and more recently V? ¥Vvv!(^«c, 'OEoXt *^u^ 
oacUlation of bismuth and of other feebly TQ.a^<&^\c ^ra^oi^asuasRk ^ak 
independent of their weight, — or, iu oliheT ^ot^,^*.^^^^"""^*^ 
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netic power is proportionate to the weight of the cylinder. He has 
also examined the influence of powerful electro-magnets on chemical 
affinity and on cohesion^ and given several detailed results. He has 
studied .the influence of the magnetic power of the elements on that 
of the body resulting from their combinations. Although some 
elements which are diamagnetic have magnetic compounds, such as 
the protochlorate of copper, he in general found that the magnetical 
character of the compound results firom that of its elements. He has 
made a number of experiments on the laws of equilibrium of diamag- 
netic bodies in the magnetic field, and on the reciprocal action of 
diamagnetic bodies ; the methods of observing used being simple and 
Ingenious, chiefly by observing the change of form or the curve of the 
common surface of one fluid when floating on another. He passed 
over many other topics with brief notice; and concluded with calling 
Prof. Faraday's attention to what he believes to be the most im- 
portant fact of these researches, and which relates to an experimental 
theory of diamagnetic phenomena. We abstain from publishing a 
full abstract, as the author wishes himself to arrange these researches 
before publication. — AihemcBvm, No. 1299. 

MAGN0-CRT8TALLI0 ACTION. 

A PAPER has been read to the British Association, " On Poisson's 
Theoretic Anticipation of Magno-crystallic Action, by Dr. Tyndall, 
In an article in the Phil. Mag. for March, 1851, Prof. W. Thomson 
had drawn attention to the fact that Poisson had theoretically anti- 
cipated the discoverv of magno-crystallic action by Pliicker ; and, in 
the latest number of the "Annual Report of Liebig and Kopp " Dr. 
Tyndall's investigations are referred to as especially corroborating the 
above view. Highly as he prized the support and coincidence of 
Prof. Thomson on a scientific subject, he must decline subscribing 
to his views in the present instance, and he thought he would prove 
that the theory of Poisson was unsuited to explain the phenomena of 
magno-crystallic action. By means of a powerful electro-magnet, 
Dr. Tyndall had been enabled to prove each of his statements 
by actual experiment. Poisson supposed a magnetic body to be an 
assemblage of magnetic molecules, and in the case of certain crystal- 
line bodies, he imagined that these molecules poss^sed an ellipsoidal 
shape. Supposing such a body to be magnetized in a certain direc- 
tion, and all these ellipsoids to lie with their longer axes in the same 
direction, the attraction of such a body parallel to these longer axes 
would be diflerent from its attraction in a transverse direction. A 
diflerential action, such as that here indicated, was certainly estab- 
lished by the experiments of Prof. Faraday and Dr. Tyndall ; but its 
cause is not to be referred to the shape of the molecules, as supposed 
by Poisson. A crystal of calcareous spar was hung in the magnetic 
field, and its action exhibited, — its optic axis set equatorial. A 
model of white wax of the same shape and size as the spar, and at 
first sight almost to be mistaken for a crystal, was hung in the mag- 
netic field, and exhibited a precisely similar action — ^its axis also set 
equatorial. A crystal of carbonate of iron ^9a next examined, — its 
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tans set from pole to pole; a magnetic model of the crystal did the 
oune. Dr. Tyndall then proceeded to show that a bar of magnetic 
or of diamagnetic matter might be caused to set axal or equatorial, 
by simply varying its point of suspension. The experiments were 
dosely watched by Prof. Thomson, who certified the success of 
every one of them. "Now," proceeded Dr. Tyndall, "we have 
here two substances, exactly alike in exterior shape, — the one a crys- 
tal built by nature, the other a model constructed by myself ; you 
have seen that the actions of both are identical, — the one is not to be 
distinguished from the other. Whatever explains the deportment of 
the model must explain that of the crystal also. This piece of wax 
is composed of material particles; now I ask, what must the effect 
be if I squeeze this wax between two plates ? — will it not be to 
bring the particles more closely together along the line on which the 
pressure is exerted ? This is simply what has been done in the case 
of the model, and this peculiar arrangement of its particles (without 
reference to their shape) produces the effects which you have wit • 
nessed. Now, the action of the model comes under the head of 
magno-crystallic phenomena, and we see that the theory of Foisson 
is totally inadequate to its explanation. Magno-crystallic action is 
thus proved to be due, not to the shape of the ultimate molecules, 
but to their manner of arrangement." 

Prof. Thomson said that he never meant to state that Poisson's 
physical theory was true, — indeed, he believed it to be erroneous* 
Dr. Tyndall's discoveries in this domain of science had cleared away 
a mass of rubbish, and set things in their true light. He had, him- 
self, in many cases, repeated and varied Dr. Tyndall's experiments, 
and found them true. — Ibid. 



ANIMAL ELECTEICITT. 

M. Du Bois Retmond, of Berlin, has exhibited at the Royal Insti • 
tution, before select parties of scientific men, some exceedingly 
curious and interesting experiments on Animal Electricity. His 
apparatus is of the most delicate construction, and although the elec- 
tric currents have to pass through four miles of wire, the galvan- 
ometer needle is deflected in the most marked manner. An account 
of these experiments has been published by M. Du Bois Reymond in 
a work entitled * Untersuchungen iiber Thierische Elektricitat ;' and 
we understand that Dr. Bence Jones has published an English tranS' 
lation of them. 

We find an able review of Dr. Jones's Translation of M. Du Bois 
Raymond's work in the Philosophical Magazine, No. 24: — "The 
progress of discovery in this department of science is sketched, and 
the author afterwards passes on to describe his instruments and 
manner of experiment. We have a valuable and instructive chapter 
on the improved galvanometer. The helix of the larger instrument 
used by the author consists of the astonishing length of 3*17 English 
miles of copper wire in 24,160 coils! It would be difficult, if not 
impossible, without drawings, to give an intelligible description of 
the author's mode o/ experiment. Every pTecav\,V.\0Ti"^\iv3a. ^tl'^ucvs^qr^ 
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could suggest, and the most refined manual dexterity could apply, 
has been taken to secure accuracy, and rescue the results from 
incidental disturbances. The main feature in the einperiments ia^ 
that the contact of metals with muscle or nerve, or with each other, 
is as much as possible avoided, connexion being established l^ 
cushions of bibulous paper moistened with a saturated solation A 
salt and water. Nor is contact with even these permitted, lest 
an irritating action should be exerted upon the tissue ; the caBhi(mB 
are protected by a cover of pig's bladder with a little albumen spread 
over it, and upon or against this the tissue to be examined is laid." 

NEW EFFECT PBODUCED ON MUSCLES BY THE ELECTBIO CX7BB1EMT. 

M. Dn Bois Ketmond, in a paper read to the British Association, 
observes : — When a Current of Electricity is transmitted through 
any portion of a nerve, a current is excited, by a kind of induction, 
throughout the whole extent of the nerve. This peculiar acti<m ia 
described in the abstract of Du Bois Reymond's researches, recently 
translated into English by Dr. Bence Jones. A similar phenomenon 
with regard to muscles had long eluded the search of experimenters. 
It nevertheless exists, but with this dijQference : — When the ezciti]^ 
current ceases, the current aroused by it in the nerve ceases also ; the 
current in the latter resembles the magnetism of soft iron, which is 
easily excited, but becomes null the moment the exciting cause 
ceases. Now a muscle stands in the same relation to a nerve that 
steel occupies with reference to soft iron ; a current is also aroused 
in the muscle in the same manner as in the nerve, but a kind of ou- 
ercive force is possessed by the former which confines the induced 
current within very narrow limits, and causes it to remain in action 
for some time after the original current has ceased. — Literary 
Gazette, No. 1860. 



ELECTBICAL PHENOMENA. 

M. BiOT has commimicated to the Academy of Sciences, the follow- 
ing interesting account of some very curious Electrical Phenomena 
in Paris. The circumstances were brought before him by a young 
gentleman who was the subject of the phenomena, and in whose 
veracity he has the greatest confidence. ** I was walking home," 
says the latter, " on the evening of the 17th of May, and was close 
to my house, when, at the comer of the Rue de Grenelle, an ex- 
tremely loud thunder-clap, with an immediate prospect of heavy 
rain, made me quicken my steps. I had not advanced fifty paces, 
when a second thunder-clap, accompanied by lightning and rain, 
caused me to run. Instantaneously I perceived myself to be 
enveloped by so powerful a light that my eyes ached considerably, 
and at the same moment my hat was hurled from my head, although 
there was not a breath of wind. The pain in my eyes became so 
great that I was apprehensive of being struck blind; but the rain, 
which now fell in torrents on my head, recovered me very quickly 
from a state of bewilderment which may have lasted seven or eight 
BecondB, and I perceived to my great joy tYiait xciy <ir5ft«v^\,>i^&\)5i\wt» 
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paired. I then hastened homewards, and soon reached my door. 
On going to bed I took out my watch, and I became then aware that 
the electric fluid had passed through the left pocket of my waistcoat. 
This pocket had a hole in the bottom sufficiently large to admit two 
fingers, and the edges of the hole evinced signs of having been burnt 
and firayed. The chain to which my watch was attached was not 
damaged, but the swivel was destroyed. A gold ring, confining 
seyeral trinkets, was severed in five places, and the watch-key, 
which was made of steel plated with gold, was earned away, but the 
gold planting remained perfect. A small silver pocket compass had 
its poles inverted. As to my watch, it did not exhibit any outward 
signs whatever of injury, but instead of the hands pointing to llh. 
80m.^ as they should have done, they stood at 4h. 45m., and the 
works had stopped. Feeling persuaded that the main spring or 
some other part of the watch was broken, I put it down, intending 
to take it to the watch-maker the following day ; but in the morn- 
ing happening to wind it up, I found to my great surprise that the 
works were in order, and that the effect of the electric fluid upon 
them seemed to be limited to causing the main spring to run down. 
In the same pocket with my watch were a small medallion, in Berlin 
iron, circled with gold, and a little gold key. Both these articles 
had disappeared, having been doubtless carried through the hole in 
my waistcoat pocket. As for myself, I felt no other inconvenience 
than a stiffiiess in my spine, such as might result from severe 
physical labour; but neither my skin nor my clothes, with the excep- 
ti(m of my waistcoat, showed any sign of the electric fluid. I must 
notice here a circumstance connected with my dress, which may have 
had considerable influence on the electric fluid. During my resi- 
dence in Spain, I contracted the habit of wearing over my shirt, and 
under my waistcoat a sash of red silk wound five or six times round 
my waist. May not this silk sash have acted as an insulator ? My 
money, which was in a purse in my trowsers' pocket on the same 
side as my watch, was untouched." M. Biot informed the Academy, 
with reference to this conununication, that he had seen the waist- 
coat, and that of all the effects which had been occasioned by the 
electric fluid, he considered that which the watch had experienced as 
by fer the most surprising. The compass and watch-key were sub- 
mitted to the inspection of the Academy. — Aihefioemn, No. 184s8. 

HEATI170 FFBCTS OF ELEOTBICITT AND MAONETIBM. 

Mb. Gbove, in a paper on this inquiry, read at the Royal. Insti- 
tution, observes : — ^Assuming that the molecules of iron change their 
position inter se upon magnetization, then by repeated magnetiza- 
tion in opposite directions, something analogous to friction might be 
produced: and just as a piece of caoutchouc when elongated pro- 
duces heat (as it was on this occasion experimentally shown to do), 
so a bar of soft iron might be expected, when subjected to rapid 
changes in its magnetic state, to exhibit thermic effects. 

With the aid of the large magnet of the Inat\t\x."t\OTi ^cA ^^ %» ^iKsnir 
mut&tor for cbaDging the direction of the eVecUvoAfe^, ^ \j»!t ^ ^rS&» 
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iron was alternately inagDutized in opposite directions ; and in a 
few minutes a thermometer placed in an aperture in the iron showed 
a rise of temperature of V'5 Fahrenheit; the bar being separated 
fix)m the magnet by flannel, and the magnet being at a notably lower 
temperature than the bar, this heat could nowise be attributed to 
conduction. 



ELECTBICAL PROPERTIES OP PLAHE. 

Prop. Bupp, of the University of Giessen, has communicated to 
the Annalen der Ckemie und Pkarmacie, a memoir with experimental 
whence the following conclusions are drawn : — 

1. Gaseous bodies which have been rendered conductible by feitrong 
heating are capable of exciting other conductors^ solid as well as 
gaseous, electrically. 

2. When a thermo-electric circuit is formed of air, hydrogen or 
carburetted hydrogen, alcohol vapour, charcoal, or finally a metal, 
whether combustible or incombustible, an electric current is de- 
veloped, which proceeds from the hottest place of contact through 
the air to the less warm place. 

3. The development of electricity which has been observed in 
processes of combustion, and particularly in flame, is due to thermo- 
electric excitation, and stands in no immediate connexion with the 
chemical process. 

4. The products of combustion do not therefore by any means 
occupy the relation to the burning body which has been assumed by 
Pouillet ; if positive electricity rises with the ascending gases, it is 
only in the degree in which the burning body and the air exterior to 
the place of combustion, or rather exterior to the place of hottest 
contact, are connected by a proper conductor. — See tiie paper entire, 
in the Philosophical Magazine, No. 16. 

ELECTRO-CHEMICAL RESEARCHES ON THE PROPERTIES OP ELEOTBIPIED 
BODIES. BY MM. FREMT AND BECQUEREL. 

For several years the attention of chemists and physicists has 
been directed to the very remarkable modifications which certain 
bodies present when submitted to the action of a moderate tempera- 
ture. We know that, under this influence, sulphur and phos- 
phorus acquire new properties. The authors investigate whether 
electricity, like heat, can change the physical and chemical proper- 
ties of different bodies. The experiments are then detailed, and the 
authors consider that they have shown, by rigorous experiments, 
that oxygen, under the influence of electricity, can become com- 
pletely absorbable in the cold by iodine of potassium and several 
metals, such as mercury and silver. 

These facts confirm the last researches of MM. Schonbein, Ma- 
rignac and De la Rive, and show that electricity, in acting upon 
oxygen, developes properties in it which did not exist before its 
influence ; we propose therefore simply to give the name of electrified 
arif^wi to the gas, which, having been submitted to the action of 
electricity, acquires a particular state oi c\iem\c8\ ^fcXlviWj , wA \ft 
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abandon the name of ozoTie, which expresses the idea of the trans- 
fonnation of the oxygen into a new body. — Comptes Rendus; PhUo* 
topkical Magazine, No. 21. 

ELECTEICITT APPLIED TO THE CAPTUBE OP WHALES. 

The. New Bedford (U. S.) Mercv/ry gives an account of some in- 
teresting experiments, illustrating the effect of Electricity to Facilitate 
the Capture of the Whale. The most prominent features of this new 
method are thus described : — " Every whale, at the moment of being 
struck by the harpoon, is rendered powerless, as by a stroke of light- 
ning; and, therefore, his subsequent escape or loss, except by 
sinking, is wholly impracticable: and the process of lancing and 
securing him is entirely unattended with danger. The arduous 
labour involved in a long chase in the captui*e of a whale is super- 
seded; and, consequently, the inconvenience and danger of the boats 
lofling sight of or becoming separated from the ship is avoided. One 
or two boats only would be required to be lowered at a time, and 
therefore a less number both of officers and seamen than heretofore 
employed, would be ample for the purpose of the voyage. The 
electricity is conveyed to the body of the whale from an electro-* 
galvanic battery contained in the boat, by means of a metallic wire 
attached to the harpoon, and so arranged as to reconduct the electric 
current from the whale through the sea to the machine. The ma^ 
diine itself is simple and compact in construction, enclosed in a 
strong chest weighing about 360 lbs., and occupying a space in the 
boat of about 3^ feet long, by 2 feet in width, and the same in height. 
It is capable of throwing into the body of the whale eight tremendous 
strokes of electricity in a second, or 950 strokes in a minute, para- 
lysing in an instant the muscles of the whale, and depriving it of all 
power of motion, if not actually of life." 

DB. KEMP'S NEW ELEOTBO-MAGNETIO ENGINE. 

In this invention, which is fully described in the Repertory of 
Patents f February, 1852, Electro-Magnetic Apparatus is so arranged 
that a series of electro-magnets are caused to act in succession by 
their armatures on the same bar or instrument, and by such bar or 
instrument is given motion to fluids in order to obtain and commu- 
nicate power. To accomplish' this object, the armatures of several 
electro-magnets are fixed to stems, and the stems of the armatures 
are to be free to move through the bar or instrument which carries 
them. For the purpose of enabling the armatures to be acted on in 
Boccession by their magnets, the stem of the armature which is to be 
firgt attracted is somewhat longer than the next in succession, by 
which means the first armature will be as near as may be to i^ 
magnet ; and the next armatures being more and more distant from 
their electro-magnets, therefore when the first armature has been 
attracted by its electaro-magnet, the others will be moved nearer to 
their electro-magnets, and will consequently be brought into the 
most advantageous position to be attracted thereby ^\i<&tL\2si^\t NsQX'oak. 

00X06^ 
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In conclusion, a series of electro-magnets is caused to act in suc- 
cession on a bar or instrument, in such manner that when combined 
with a comparatively large piston the power will, by driving or forcing 
the water or fluid with a cylinder of less diameter and of greater 
length, cause the piston therein to be moved with less power, but 
with greater speed. And it will at once be understood that the 
power obtained will depend on the effort each magnet is capable of 
exerting; for it will be evident that the actual force which is kept 
up to and given off from the piston in the small cylinder will be 
equivalent to that exerted .by one of the magnets, in attracting or 
drawing its armature through a comparatively small space. 

ELECTRO-MAGNETIC CLOCKS. 

Prop. Brande has read to the Royal Institution, a paper 
"On Electro-Magnetic Clocks." Mr. Brande began by advert- 
ing to the various opinions which had been entertained in re- 
ference to the mutual relations of electricity and magnetism pre- 
vious to the grand discovery of Oersted in 1819. As soon as the 
influence of an electrical current upon a magnetic needle had been 
developed by the researches of that philosopher, many important 
applications of the fact almost of necessity suggest-ed themselves, 
amongst which the wonders of the electric telegraph were to be in- 
cluded. Another result of Oersted's discovery was the electro- 
magnet : the power, namely, of conferring by proper adjustments of 
an electric cuiTent any degree of magnetism upon a bar of soft iron : 
and inasmuch as these magnetic energies cease the moment that the 
electric current ceases, so we have it in our power to render any 
convenient form of soft iron, such as bars, or horse-shoes, powerfm 
magnets at one moment, and at the next, entirely withdraw all their 
powers ; and this, simply by making and breaking the contacts upon 
which the flow of electricity from voltaic arrangement depends. In 
this way a horse- shoe magnet was made alternately to lift and drop 
a weight, to raise and depress a loaded lever, and to bend and re- 
lease a spring. These effects were merely due to the attractive force 
of the electro-magnet upon holders and bars of soft iron, with proper 
contrivances to prevent the interfering influence of the residuary 
magnetism which in such cases is more or less retained by the iron 
core of the coil. Another form of ttis application of electro-mag- 
netism as a motive power consists in so arranging the electro-magnets 
that the poles may be alternately inverted, and so made to act upon 
adjacent permanent bar-magnets, both attractively and repulsively. 
These forms of the apparatus were exhibited. 

Mr. Brande then referred to the excellent illustration which electro- 
piagnetic clocks afford of the exclusive use of electro-magnetism as 
their moving power ; its force being employed to give impulse to the 
pendulum, to propel the ordinary movement of the clock, and to 
effect the striking of the hour ; no auxiliary weights or springs being 
in any case emploved. From the pendulums, clocks, models, ana 
diagrsuDB, furnished for the occasion by Mr. Shepherd, Mr. 1^'ande 
£rBt explained the mechanism of tlie petidxAxmi, -snY^c^Il v& «o arranged 
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as to make and break an electric circuit, and consequently to make 
uid unmake a horse-shoe magnet at each vibration. Each time that 
the magnet is made it attracts its armature, which lifts certain 
levers : one of these is concerned in raising a weighted lever and 
causing it to be held up by a latch or detent ; the magnet is then 
unmade in consequence of the pendulum breaking the circuit, and 
the armature is released, when the pendulum lifts the latch, and 
allows the weighted lever to fall, which, in falling, strikes the 
pendulum so as to give it an adequate impulse : then the circuit 
IS again completed, the armature attracted, the levers moved, the 
weight raised and held up by the detent ; another vibration breaks 
the circuit and rel^tses the armature; the penduluaa then raises the 
detent, the weight &lls, and in falling its arm strikes the pendulum, 
and gives it an impulse; an^ so on. But the pendulum at each 
vibration not only makes and breaks the electric circuit of the 
battery, which maintains its own action, but also, and simultaneously. 
tiiat of a second battery, of which the duty is to make and unmake 
the electro-magnets belonging exclusively to the clock or clocks which 
are upon this circuit. 

These electro-magnets act upon the extremes of one or more hori- 
zontal bar-magnets, so as alternately to attract and repel their op- 
posed poles ; and which carry upon their axis the pallets, by the 
alternating motion of which to the right and the left, the ratchet 
whe^ is propelled onwards at the rate of a tooth each second, and 
the axis of this ratchet wheel carries the pinion which moves the 
other wheels of the clock. The circuit of the battery connected 
with the striking part of the clock is only completed once in an 
hour; and is connected with an electro-magnet so arranged as by 
means of a proper lever to pull the ratchet-wheel attached to the 
notched striking- wheel one tooth forward every two seconds, and 
each tooth is accompanied by a blow on the electro-magnetic bell. 
The number of blows depends upon the notched wheel, the spaces on 
the circumference of which are adapted to the number to be struck; 
and when this is complete, a lever falls into the notch, and in so doing 
cuts off the electric current, which is not re-established through the 
striking electro-magnet till the nexfc hour, when a peg upon the 
hour wheel pushes the striking lever forward so as to cause it to be 
depressed by a siibilar peg upon the minute wheel. A. very large 
working model of the clock and of the striking apparatus, constructed 
for the occafdon by Mr. Shepherd, was exhibited, as well as a model 
of the pendulum and its appendages, made under the direction of Mr. 
0. V. Walter : — to whom Mr. Brande was also indebted for a signal 
bell, on the principle of Mr. Shepherd's clock bells, for the purpose 
of givmg notice to the railway switchmen of the approach of trains 
in foggy weather. 

PiSf. Brande omitted all mention of Mr. Alexander Bain, the 
oariginal patentee of the electric clocks, to whom was awarded the 
eidubitlon Council medal, class X. ; and it is but justice to add that 
the first idea of working clocks by electricity is entirely due to Mr. 
Bain, who commenced putting it in practiCQ m\%^l. ^y&^se^ «K<> 
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tempt was to make a common clock transmit its time to other 
clocks at a distance, by the action of electro-magnets, in which he 
was perfectly successful. The next step was the application of the 
electric power to work single clocks, so that no winding might be 
required, and the common clock be dispensed with altogether. The 
ordinary galvanic apparatus was found, however, neither uniform 
nor lasting, giving more trouble and expense than the common 
clocks : and in prosecuting his experiments, Mr. Bain, in 1842, dis- 
covered that a plate of zinc, and one of copper, buried in the earth 
gave a uniform and continuous force of sufficient power to work 
clocks of any size, from the smallest mantel time-piece to large church 
clocks. In situations where it is inconvenient to obtain the electric 
current from the earth, the voltaic battery is resorted to ; but in 
almost every case the first mode has proved the easiest, as well as 
the most effective. The cost of its plates is a trifle, and it has been 
ascertained that they will retain their efficacy for years. It is now 
shown to be possible that all the principal clocks in the kingdom 
might be united to keep time with one governing one, which, again 
derives its moving power from the earth, without winding up or 
need of attendance of any kind from one year's end to the other. 

Mr. Bain has opened an establishment for the sale of his electrie 
clocks, at 43, Old Bond Street ; and has published A Short ffigtory 
of Electric Clocks, with Explanations of their Principle and Methamr 
ism, a/nd Instructions for tlheir Manxigement and Regulation, in which 
he undertakes to show that the electric clock is adapted for private 
houses, churches, and other places in which the ordinary wind-up 
clock is now used. His explanations are rendered clear and attrao- 
tive by various diagrams. 

^* The character of Mr. Bain's clocks is now well known, and their 
value has been tested by the experience of several years. Many (ji 
the arrangements which are now introduced are novel, and well 
adapted to render electric clocks more generally useful than they 
have hitherto proved to be." — Athencevm, No. 1284. 

THE UNDERGBOUND A19D SUSPENDED STSTEM OF •TELEORAFH WIBESL 

The comparative advantages of the Underground System of Con- 
necting Electric Telegraph Wires, as practised in Prussia, and the 
Suspended System in use in Great Britain, have been discussed by 
the Institution of Civil Engineers. On the first introduction of the 
electric telegraph, it was not known to what extent it would be 
employed ; and on that account the suspension system was preferred, 
as enabling additional wires to be fixed with but little extra expense. 
At present, a single line of telegraph wire in Prussia, insulated by 
gutta percha covered with lead, laid at a depth of two feet under 
ground, costs 301. per mile, inclusive of the instruments. The ana- 
pended system was shown to be not nearly so expensive, and when 
accidents occurred, they were more rapidly and easily repaired. The 
recent great improvements in Bain's printing telegraph were de- 
scribed, and it was shown, that by it three hundred words per 
minute bad been sent through this inetrument ; that fifty-six tboii- 
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Band meflsages per month had been transmitted on the Eastern 
Counties Railway, for railway purposes alone ; and that such was 
its extended use for mercantile purposes, that the contents of a closely- 
printed 8vo volume was sent out in messages, per day, from the 
Central Telegraph OfElce alone. Such was the facilil^ afforded by 
the instruments now in use, that they were chiefly worked by boys 
taken from the Orphan Asylum, who fully understood how to work 
them after a fortnight's practice. Several very ingenious applica- 
tions of the instruments were described, and specimens of the sub- 
marine telegraph wire, intended to be laid down between Dover and 
Ostend, were exhibited. The general advantages of the introduction 
of the electric telegraph were pointed out, and it was stated that 
attention should be directed chiefly to improvements in the mode of 
insulation of the wires, in both the under-ground and the suspension 
Bjstems^ as the instruments were now comparatively perfect. 



NEW MODE OF LATINO DOWN TELEGRAPH WIBES IN STREETS. 

Mb. Charles Bright, manager of the British Electric Telegraph 
Comn^any, has invented a mode of laying down the Wires in the 
Street. The method adopted by the old Company has been to lay 
down a line of round cast metal pipes, through which the insulated 
wires are passed. This is necessarily a long and tedious operation, 
because considerable time is occupied, as each length of pipe is laid 
down, in passing the wires through it ; but Mr. Bright's plan is to 
use pipes split longitudinally into halves. The under halves of 
the pipes are laid down in the trench ; and then a large drum, on 
which the insulated wires are wrapped, is rolled along over the 
trench, and the wire is payed off easily and rapidly into its place— 
the upper parts of the pipes being put on afterwards, and secured in 
their places by means of screws through flanges left outside for the 
purpose. So well has this mode succeeded, that in Liverpool the 
whole lengths of the streets, from Tithebam Railway Station to the 
British Telegraph Company's offices, in Exchange-street East, were 
laid down in a single night (11 hours) ; and in Manchester, the line 
of streets horn the Salford Railway Station to Ducie-street, Exchange, 
in 22 hours. This was the whole time occupied in opening the 
trencheSy laying down the telegraph wires, and relaying the pave- 
ment. 



TELEGBAPmO COMMUNICATIONS BY LAND AND SEA. 

Mb. F. C. Bakewell, in a paper read by him to the British Asso- 
dation, has taken a general review of the progress which has been 
made in this important medium for the transmission of intelligence, 
toad, examined the accidents which have still interrupted the perfec- 
tion of the medium, with a view to suggesting remedies. Most of 
the &cts stated by him have already had their record from time 
to time: but we may mention, that he exhibited a contrivanoe 
for still further facilitating Mr. Morse's plan for transmitting eym- 
bols, by making dots and strokes on chemically prepared i^&i^t \ — 
aod that in his Copying Telegraph — ^whicb, out T^«A«t% V'^x«a»rcBL* 

L 
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ber, he exhibited before this Section last yea,t, tad which hfis the 
great advantage of transmitting at once counterparts of the aotoal 
handwriting of parties, so that secrecy as well as the aul^^iticity of 
the messages is secured — ^he has effected improvements whidi in- 
crease the rapidity of transmission to three hundred letters per 
minute. 



TELEaRAPHTO TIMB SIGNALS. 

A PAPER has been read to the British Association, on Telegraphic 
Time Signals, by Mr. 0. V. Walker. The object was, to explain 
the arrangements that have been completed, as &r as his part in 
them extends, for promoting the scheme of transmitting Greenwich 
mean time throu^out the kingdom. On the 5th of Augtist the 
first time signal passed ; and, on August 19th, the dock at Qreen- 
wich, which originates the signals, having been brought to time, and 
the adjustment elsewhere having been completed, the regular Irans- 
mission of signals commenced — in the first instance, to Dover, at 
noon, and at 4 P.M. Mr. Walker then described the apparatus con- 
structed by Mr. Shepherd, and erected at the London Termintui^ by 
which the connexions are made. And, incidental to this, it is to lit 
understood that in the galvanic-room at the Royal Observatory is a' 
set of ordinary sand-acid batteries (to be replaced ultimately by 
graphite batteries) ; one battery termination is connected with tiM 
earth, by means of the gas-pipes, — and the other vrith a spring con* 
tained in Mr. Shepherd's electro-magnetic dock. l*he Greenwidi 
London vrire also terminates in the same clock : — and the connexions 
are such that, at the last second of the last minute of each hour, tins 
line- wire and the battery- wire are placed in contact for mi instant ; 
consequently, if the oii'cuit is completed at the other end of th# 
wire, whether at London, Dover, Rochester, the Strand, Lothbnry, 
or elsewhere, a signal will pass every hour ; and, when the drcatt is 
left open, no signal will pass. To accomplish this, a train of wheds 
is connected with the rod of Mr. Carter's large turret-clock, now 
erected over the South- Eastern Terminus. Sets of springs ars 
placed near at hand to some of the wheels ; the springs are all 
tipped with platinum^ and are respectively connected with the 
several wires concerned in the scheme ; and, according as the oontacti 
between the several springs are varied, so is the time-signal led te 
its destination. Mr. Wsdker then explained an infirenious con- 
trivance by which, at the completion of the drcuit at Greenwich, a 
voltaic current of instantaneous duration passes from Greenwidi to 
Dover, and c&uses one sharp deflexion of the galvanometer needle d 
the usual electric telegraph. The clerks at the several stations, 
should they overlook the general order to cease working, and to be 
on the watch, are reminded that the time is nearly due by ^nJAng 
that the telegraph circuit is broken; which happens during the two 
minutes that the spring is lifted by the pin off ike earth wire at 
London. The clerks watch tiie signal, and make note of the error 
of their local clock. The time-signals, at set periods, are aUowed to 
pass automatically to Hastings, to D^sl, «Qd to Ramsgate, by 
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turning tbem on the main line hy the usual telegraph turn-plates 
now in use at junction stations. The signals are transmitted to 
intermediate stations by hand, which can be done correctly to a 
fraction of a second. The clerk watches for the signal while he holds 
in his hand the handle of a group, or a branch instrument ; he moves 
his hand as he sees the signal, and a simultaneous signal passes 
along the group. 

ELECTRIC TIME-BALL AND ILLUMINATED CLOCK. 

This Time-ball, which has been placed upon the roof of the Electric 
Telegraph Company's office, No. 448, West Strand, and the Electric 
Clock in the roadway opposite, are thus described by Mr. E. Clark, 
engiaeer of the Company : — 

** It lias for several years been the practice of the Company to transmit daily 
to their more important stations in the provinces, as nearly as circumstances 
would pennit, the true London time ; bat it was felt by the Electric Telegri^h 
Otmpany that, possessed as they were of means so extensive, it would be possible, 
•8 well as highly desirable, that an accuracy might be obtained which would 
prove extremely valuable to the principal towns and sea ports in the United 
Klngdotn, and be available not only for ordinary domestic and commercial par- 
' poses, font also for the rating of Chronometers, and for all scientific investigations 
in which time forms an important element. 

** During the summer of 1850, a sum of money was accordingly voted by the 
Electiie Telegraph Company for these objects ; and I, as their engineer, was 
liuCraeted to take all necessary steps for carrying them out. An appUcation was 
aoon afterwards made to the Astronomer Royal for his valuable and indispensable 
oo-operation in the undertaking, which, it is needless to add, was instantly and 
moat cordially afforded. He had, indeed, lung contemplated a telegraphic com- 
nmnioation between the Greenwich and other observatories for astronomical 
porpoees; and he proposed at once te make arrangements for giving the Com- 
pany a daily signal from Greenwich. Wires were accordingly laid for Lewisham 
station on the South-Eastem Railway, and one of these wires was liberally 
appropriated for the Strand time signal ; and was continued for that purpose 
throogfa the streets by the Electric Telegraph Company to their office in the 
Strand. The permission of the South-Eastem Railway was necessary for this 
arrangement, and was granted without hesitation ; and the work along their line 
was executed by their able and well-known telegraph engineer, Mr. C. V. Walker. 
The BaU at the Strand is liberated directly by a current sent from Greenwich 
throogh this wire. The ball, six feet in diameter, is made of zinc ; and with its 
attached piston weighs about 2^ cwt. When fully raised it is 129 feet above the 
level of the Thames; and it falls through a epace of 10 feet. The rod which 
supports it ptuses down the centre of the column and carries at its base a piston, 
wfajch, in its descent, plunges into a cast-iron air cylinder, ten inches in diameter, 
tbs escape of the air being regulated so as to check at pleasure the momentum 
of the ball, and prevent any concussion from its weight. The raising of the ball, 
half-mast high, takes place daily at 10 minutes to 1 ; at 5 minutes to 1 it is 
raised to its ftill height ; and at one precisely, and simultaneously with the fall of 
the GreeaMrieh ball, it is liberated by the current sent from the Observatory. 
The true mom^it of one o'clock is therefore indicated by the first appearance of 
the line of light between the dark cross over the ball and the body of the ball 
itself. ShotUd anything interfere with the operation, the ball will be lowered 
half-mast high, where it will remain until five minutes to two j and will be 
libsnted at two precisely by a second current firom Greenwich, or will be slowly 
lowered to the base of the pole. 

** The Illuminated Clock is moved by a voltaic current from a good regulator fai 
the office, and is liable, therefore, only to the minute errors of this regulator 
during twenty-four hours, as by an apparatus attached to it it is daily set right 
by the fall of the ball. The minute-hand moves only at the \«nx&sv«.>^!Qnx t:tl «u^ 
minute, and the instant of its departure f^m any mVcraLXe«V[v^QBN«ii^^<^ 
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mencement of the next minute. It win thus be foand to move ortr ttiftlMt 
minute before one o'clock simultaneously with the fall of the ball. The Tde< 
graph Company is indebted to Mr. Clark, the extensive lamp manofketarer ta 
the Strand, for the willingness with which he gave up the prominent rite seleeted. 
It is well known that the communication of time by means of voltaie oamnts 
originated with Mr. A.Bain, who has lent his valuable assistance in the rlotaflii** 



PROGRESS OF THE ELECTRIC TELEGRAPH STSTEM IN 1852. 

On Nov. 1, the operation of laying down the wires of the under* 
ground telegraph electric telegraph between Dover and the metn>> 
polis was completed ; and a junction having been effected with the 
submarine cable, a direct communication was at once establidted 
between the offices of the " European and Submarine Printing Teb- 
graph Company " in Comhill and Paris. This new line of telegnpli 
follows the route of the old Dover coach-road, passing throu|^ tilt 
several towns of Dartford, Gravesend, Rochester, Sittingboume, and 
Canterbury, and has been laid down by Messrs. Frend and HiiiniH 
of Bedford-row. Before the completion of this line all continental 
messages from London were conveyed by means of the South Eastern 
Bailway Company's telegraph to Dover, where a break occurred, 
owing to the absence of direct telegraphic communication betweea 
the station and the office of the submarine company. It was partly ' 
to avoid this interruption, but mainly to save a very heavy rraitu 
paid to the South-Eastem Company K>r the privilege of using their 
telegraph, that the construction of the underground telegraph ¥nw 
resolved upon. 

The line of telegraph of which we are speaking consists of six port 
copper wires encased in gutta percha. These wires are nrMmnfr^ 
tured in half mile lengths, which (after being joined together) art 
protected along the high roads by wooden troughs, and in towns bj 
iron tubes, which are respectively sunk to an average depth of two 
feet beneath the surfiice of the ground. The troughs are of sinmle 
construction, being formed by sawing a deal into three, thus obtain- 
ing a square of about 2} inches, with a groove cut out at the planing 
mills, to contain the wires. The ends as well as the tops (whid& 
latter are about three-quarters of an inch in thickness), are cat to a 
bevel, and so the covering is made complete and secure. In tiio 
method of joining the iron tubes, the Company have availed them* 
selves of a patent taken out by Mr. Brett, who is also (as is well 
known to our readers), the patentee of the process of telegraphic 
printing. This method resembles very nearly that plan of dovetail- 
ing which is commonly adopted in children's dissecting maps : viz. a 
circular dovetail on the casting of each alternate pipe is inserted into 
a corresponding aperture left for the purpose in the substance of the 
tube next adjoining it, and so on. The Company, foreseeing the 
possibility of injury to their wires, have provided at the end of eadi 
mile, a box, in which the continuous line of wire is coiled, for the 
length of some few yards; so that, should any mischance occur, the 
means of testing the soundness of the line, mile by mile, are at 
hand; for all that is requisite in such a contingency will be the 
severance oftiie coiled wire at the end of axi^ ^Vvesii WL^, «nd a trial 
of its eMc&cy up to that point by means oi Si ^oTV«^A»\i«^X«rj» 
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Vmiioiis messages were passed between Paris and London, some* 
what interfered with by the dampness of the atmosphere on the 
Trench side, where the wires are not insulated. Amongst these was 
one to the President, wherein the Company said, — " May this won- 
derfol invention serve, under the Empire, to promote the peace and 
prosperity of the world." — Abridged from the Builder, No 509. 

The engineers of the Company are Messrs. Wollaston and Cramp- 
ton ; to the latter of whom much is due for the successful initiation 
of the submarine telegraph.* 

Englcmd cmd IreUmd. — Of the three competitors, the Irish Electric 
Telegraph Company have completed this work ; the cable being 
manufactured by Newall, Milnes, and Gordon, of Newcastle-on- 
tjmt, vrho supphed the Dover and Calais line. The Irish line was 
lud in eighteen hours ; and in another hour the cable was ashore, 
the connexion completed with the land wires ; and the indicators at 
tlie Dublin terminus of the Drogheda Railway, in Amiens-street, 
were conversing with those at the terminus of the Chester and Holy- 
head Railway, in Holyhead. 

The principle on which their cable is constructed, differs from that 
Utherto adopted, and consists in insulating the interior wires by 
means of india-rubber as well as gutta percha. These, after being 
laid up or twisted into a rope, are passed through an anhydrous 
solution, and then covered with spun yam, and formed into a 
hempen rope, which is again passed through another but different, 
anhydrous solution. The whole is then passed through a wire-rope 
nuumine, worked by steam, which encases the core in a metallic 
wire-rope, formed of twelve separate strands of six wires each, or 
seyenty-two wires, in all forming a solid three-inch cable. These 
plaits or close convolutions of wire are thought preferable to the 
single spiral wire, as calculated to give greater flexibility and strength, 
and to prevent any portion of the cable from being unstranded. 
As it is manufactured it is payed off the machine, and formed 
into a flemish coil. The cable is 70 miles long, allowing 10 miles 
for contingencies, the distance from shore to shore being only 60 
miles. There are four wires, making a total of 280 miles of copper 
wire. The double covering of the 70 miles of wire with gutta percha 
was executed by the Gutta Percha Company, at their works, in 
Wharf-road, City-road ; it was then shipped to Gateshead, where the 
iron galvanized wires were added by Newall and Co. 

The Shortest Chcmnd Line. — A paper has been read to the British 
Association ** On Telegraphic Conmiunication between Great Britain 
and Ireland, by the Mull of Cantyre," by Mr. J. M. Rankine and 
Mr. J. Thomson. The advantages are as follows : it is the shortest 
line across the Channel, being only thirteen miles from Tor Point to 
the Mull of Cantyre ; while the distance from Donaghadee to Port- 
patrick is twenty-two miles. It is the safest line ; for no vessel can 

* The completion of the Submarine Telegraph belvreeaYa^gLasAwA ^twqm^ 
Is detailed in the Year-book of Facta, 1862, pp. \4&— V.A&, 



150 TBAB-BOOK OV VAOTS. 

anchor across it. It has the local advantage of connecting the North 
of Ireland directly with the ports on the Clyde. 

L(md(m, — The laying down of the new line of the Electric Wirei 
firom the branch office in the Strand, opposite Hunfferford Market 
(where are also the Electric Time-ball and Clock, Tnmich corre^ond 
with the Royal Observatory at Greenwich), to the Telegraph- office 
at the General Post-office, St. Martin's-le-Grand, has been completed. 
This line runs along the kerb of the pavement on the northern side 
of the Strand, Fleet-street, Ludgate-hill, and St. Paul's Churchyard 
to Cheapside, thence crosses over to Foster-lane, and enters the 
branch office in the hall of the Post-office, whence the oommunication 
is kept up with the chief offices in Founders'-court, Lothbory, at 
the back of the Bank of England ; whence messages are sent to, and 
received irom, at all times, night and day, nearly every seaport 
town or place of aiiy note throu^out the United Kingdom of Eng- 
land, Wales, and Scotland (where there is the facility of a railway 
line) ; and, by the means of the Submarine Telegraph from Dover to 
Calais, to all parts of France and the continent, and also to Ireland. 
This is a new experiment ; the electric wire being made of galvanized 
brass (instead of copper, coated with gutta percha, as in general use), 
and carried through iron tubes, which protect it not only firom the 
inclemency of the weafcher, or other accidents which might occur in 
80 great a traffic thorough^re as from the Strand to the Post-office^ 
but prevent it from atmospheric attraction, electric or otherwise. 

In some experiments made by Mr. lUid, one instrument aad 
battery being placed in the Admiralty, Whitehall, and the other 
in the Portsmouth Dockyard,— distance, in round numbers, one hun* 
dred miles, — several messages were sent to and fro from the Ad> 
miralty to the Dockyard by the miniature battery with perfect suc- 
cess. This battery being removed, the piece of ulver and zinc was 
then introduced into the mouth of the operator, and a message sent 
from London to Portsmouth, and repeated back correctly. 

The. Continent, — ^The lines of Electric Telegraph completed in the 
Netherlands connect Amsterdam, Breda, Rotterdam, Haarlem, Dord- 
recht, and LaHaye, now for the first time, with Great Britain, by. means 
of the submarine wires. The following cities and towns, with others of 
lesser note, are* also in communication with the offices in ComhiU ; — 
Agram, Aix-la-Chapelle, Amiens, Antwerp, Augsburg, AvIctou, 
Baden, Berlin, Bonn, Bordeaux, Boulogne-sur-Mer, Bremen, Bres- 
lau, Bruges, Brunswick, Brussels, Calais, Cassel, Coblentz, Cologne, 
Cracow, Dantzic, Dieppe, Dijon, Dresden, Dunkirk, Dusseldoif, 
Florence, Frankfort^on Maine, Friburg, Ghent, Gotha, Hamburg, 
Hanover^ Havre, Kehl Strasbourg, Konigsburg, Leghorn, Leipsio, 
Iieniburg, Lisle, Lucca, Lyons, Metz, Magdeburg, Malines, Mann- 
heim, Mantua, Marseilles, Mayenoe, Milan, Munich, Modena, 
Nantes, Nuremburg, Ostend, Padua, Paris, Pesth-Bude, Posen, 
Prague, Presburg, Parma, Rouen, St. Omer, Stettin, Stuttgard, 
Strasbourg, Trieste, Venice, Verona, Vienna, Weimar. 

Piedmont. — A network of Telegraphic \\Tve» ^\l wion. be spread 
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over the whole kingdom, for the use of the public at large ; and the 
best methods appear to have been adopted to combine economy in 
the oonBtruction, with efficiency in the service. But the line between 
Turin and Genoa, which has been already completed, bas a peculiar 
£Mitiire. From Turin to Arquata ^e suspended wires fellow the 
railroad ; but from the latter place to Genoa, a chain of the Apen- 
nines intervenes, and there the real difficulties began. Mountains 
had to be bored, long tunnels constructed, deep ravines filled, and 
viaduots and bridges erected, before the railroad between Arquata 
and Genoa could be finished. Meanwhile, an immediate establishment 
oC a td^praphio communication with Genoa being urgently wanted, 
tibe engineer Bouelli, Director of the Electric Telegraphs in Piedmont, 
tidop^ed a bold and novel expedient by which he has successfully 
overcome all difficulties. He has thrown and suspended his wires 
firom mountain to mountain at immense altitudes, and in straight 
hnoB, riding over deep ravines and valleys, without any intermediate 
rapports, iSlo poles being fixed on the summits at distances varying 
firom 800 to 1,S00 yards apart ; occasionally, and when local ciroum- 
ftanow require it, as in passing through villages and towns, the line 
is continued under ground, out of which emerging, and again meet- 
ing with high mountains^ it resumes its flight, in the shape of a wire 
bridge from orest to crest ; thi»v again sinks under ground to travel 
below the streets of Genoa, till it reaches the station in the Ducal 
Palace. This picturesque line of telegraph is so well arranged, and 
the isolation of its wires is so perfect, that, notwithstanding the 
adverse circumstances presented by nature, it has been at work 
daily and nightly during the worst part of the winter, and has con- 
stantly been the ready and fftithfiil messenger of the incessant move- 
ments of the operator's hand. 

The French engineers had hitherto boasted of their successful 
adoptum of long distances between the poles of suspended wires, and 
their chef-d'oeuvre of the kind is the line between the Pasaage 
Jouffroy, in Paris, and the Palace of the Assembly, in which the 
greatest length of unsupported wire is 600 metres (equal to about 
650 yards). But in the Sardinian line, the same principle has been 
successfully and repeatedly carried to double that extent, under much 
more un&vourable circumstances. 

The engineer, Bouelli, is a gentleman, who, to high scientific 
attainments, unites a long practice of telegraphic engineering 
acquired in this country. — Qaz^ita Piedn^onteae, translated in the 
JUecha/nicB* Magazine, 

India, — ^Dr. O'Shaughnessy, of the East India Company's Medical 
Department, in constructing an experimental line for a distance of 
80 miles from Calcutta, us^ the only materials at conmiand, viz., a 
number of iron rods ; these were fastened together, and supported on 
bamboos, and in this manner an extempore, but very effective, tele- 
graph line was formed. 

lliis enabled the Doctor to determine at once that the wires em- 
ployed for the purpose in England would be c^ltft voaAfiOjSMa^V^^fcfc 
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Indian telegraph. In England, where the lines are carried along 
railways, and where there are no living obstacles to contend n^lli, 
the thin iron wire, called No 8 gauge, answers its parpose wellj 
but no sooner were the rods mounted on their bamboo supports in 
India than flocks of that largest of all birds, the adjutant, found tiie 
rods convenient perches, and groups of monkeys congregated npeit 
them; showing clearly enough that the ordinary wire would be IB- 
sufficient to bear the strains to which the telegrapic lines would be 
subjected. It was found also that not only must the wire be stronger, 
but that it must be elevated higher, to allow loaded elephants^ 
which march about regardless of roads or telegraphic lines, to pMS 
underneath. 

The instrument employed by Dr. O'Shaughnessy was a galvano- 
meter made from the needle of a pocket compass, round which a coil 
of thin covered wire was twisted, and a strip of card was fixed on the 
needle to serve as an index. With instruments of this kind, whi<Ai 
did not cost more than half-a-crown, signals were transmitted along 
the line with great ease at a rate of seven or eight words in a minutftt 
The needle of this galvanometer, instead of being fixed vertically, at 
in the ordinary needle instruments, was laid horizontally in the mag* 
netic meridian ; and a permanent magnet was placed at one of the 
poles to cause the needle to return to zero quickly after each deflec- 
tion. When the telegraphic communication had been thus practi- 
cally eflected, it was subjected to attacks to which the telegraphs m 
this country are but little exposed. Storms of lightning destroyed 
the galvanometer coils, and hurricanes laid prostrate the posts. 
Undaunted by the opposition of the elements, Br. O'Shaughnessy 
contrived a lightning conductor for the instruments, and strengthened 
the supporting props. 

Dr. O'Shaughnessy has since arrived in England, and at Warley, 
near Brentwood, has made arrangements for laying down 3000 miles 
of thick galvanised wire, to be shipped for India; one of the earliest 
lines undertaken, to be from Calcutta to Bombay. One of the 
peculiar characteristics of the railway lines intended for India, as 
contrasted with the English lines, is the greater distance between the 
posts, which are higher and stronger than those generally used. The 
thick wire is raised to a height of fourteen feet, on posts nearly the 
eighth part of a mile apart. To obtain the necessary strength to bear 
the strain, the posts are fixed with screw piles. To show the strength 
of the wires thus extended, a rope was, for experiment, hung to the cen- 
tre of the wire of largest span, and a soldier climbed up it, the wdght 
of his body producing but a slight curvature. The common deflection 
arising frx)m the weight of a wire of a furlong span does not exceed 
eighteen inches. Dr. O'Shaughnessy's plan of underground commu- 
nication, when such a mode of laying down the wires is desirable, is 
very economical. The copper wires coated with gutta percha, instead 
of being inserted in iron tubes, are inlaid in wooden sleepers, well 
saturated with arsenic, to protect them from the white ants, and 
they are then laid in a trench about two feet deep. An underground 
system of two wires may thus be laid down tot &%^ Wi« tgAL^. After 
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the mode of constructing the lines had been shown, Mr. Statham, the 
mam]£M3turer of coated gufcta percha wire, exhibited his plan of 
firing cannon with a gutta percha fusee. Ten thousand yards of 
coated wire were laid in coils on the common, and a cannon was 
three times fired through that length of wire by means of a voltaic 
baitery, the flash of the powder being instantaneous with the contact 
of the wires. 

The plan adopted for joining the lengths of the thick galvanized 
wire is to have the two ends turned, so as to link into one another, 
then introduced into a mould, like a bullet-mould, and an ingot of 
uno being cast over them, they form a most substantial joint, and 
p^fect metallic connexion. 

United States. — ^In the Journal of the Franklin Institute for July, 
the total number of miles laid in the United States is stated to be : — 

Morse Line 2,802 miles. 

O'Reilly Line, using in most the of offices the modified Bain instru- 
ment — "ptirt of the O'Reilly Line using the Morse instrument... 6,000 „ 

Mbne Line (Old Line) 17,283 „ 

BftinLine 1,092 „ 

Total number of Miles in the United States 27,177 

Old and New Worlds, — ^The vast enterprise for connecting the Old 
and New Worlds by means of a magnetic wire has been commenced 
in America. The cable now laid down — and it is the first line sunk 
hi the Transatlantic waters — forms the first section of the Newfound- 
land Electric Telegraphic Works. By its means, Cape Lormentine, 
in the province of New Brunswick, and Carlton Head, on Prince 
Edward's Island, are now joined in the electric bonds, — and the net- 
work of wires which extends on one side to the great lakes, and on 
the other touches the Gulf of Mexico, is advanced so many leagues 
nearer to the west of Ireland. The laying down of the sub-marine 
wires is said to have been quite success^l. — Athen,ceum, Jan. 8, 1853. 

Tida new proposed sub-marine line to connect the New World with 
the Old, is to commence at the most northwardly point of Scotland, 
nm thence to the Orkney Islands, and thence, by short water lines, 
to the Shetland and the Ferroe Islands. From the latter, the water 
line of 200 to 300 miles conducts the telegraph lines to Iceland; 
from the western coast of Iceland another sub-marine line conveys it 
to Kioge Bay, on the eastern coast of Greenland; it then crosses 
Greenland to Juliana's Hope, on the western side of that continent, in 
latitade 60 deg. 42 min., and is conducted thence, by a water line of 
aboat 500 miles, across Davis's Straits to Byron's Bay, on the coast 
of Labradore. From this point the line is to be extended to Quebec 
The entire length of the line is approximately estimated at 2,500 
mUefl, and the sub-marine portions of it at 1,400 to 1,600 miles, 
^e peculiar advantages of the line being divided into several sub- 
marine portions is, that if a fracture should at any time occur, the 
defective part could be very readily discovered, and repaired promptly 
and at comparatively trifling expense. 
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(JTjbnnital §bcitnte. 



ENIX)SMOBE OF LIQUIDS. 

Prof. Gbahah has communicated to the British Association some 
valuable notices of experiments on the Endosmose of Liquids. He 
described an instrument, termed an Osmometer, by whidi he 
measured the di£^sion of solutions of salts through porous mem- 
branes into water, and he had arrived at several curious results, not 
the least among which was the almost entire abnegation of the actioii 
of exosmose. He classified solutions of salts, and other liquids^ 
according to their difiusibility through membranes ; among the most 
difiusible being the combinations of the alkalies with the vegetable 
acids — a curious fact, when we consider the presence of these salts in 
the sap of plants. 

GREAT PRINCIPLES SUGGESTED OR WORKED OUT BY THE LATB 

DR. PROUT. 

Prof. Daubeny, in a paper read before the Ashmolean Society of 
Oxford, observes:^ — "Dr. Prout suggested an explanation of the dif- 
ferences existing between those organic bodies whose constituents 
had appeared identical, by the interference of infinitessimal portions 
of certain extraneous substances intermixed with their predominant 
ingredients; and started the idea, which Liebig has followed up 
with so much success, — that these latter may be of essential use, inas- 
much as they render the body itself Stable to be assimilated by 
animals, owing to their counteracting in it those chemical affinities 
between its particles which would otherwise be too powerful fw the 
antagonistic forces of life to surmount. 

''Substances so constituted he called merorganized, and the in- 
troduction of these foreign matters he regarded as the cause of that 
new arrangement of their particles which imparted to them pro- 
perties altogether distinct from those which before characterized 
them, Thus, starch he regarded as merorganized sugar, and con- 
sidered the latter body to be incapable of assimilation, until it had 
undergone an alteration of this kind within the body. 

"Dr. Prout also led the way towards the establishment of that 
beautiful classification of substances subservient to nutation which 
Baron Liebig has lately brought so prominently forward, and made 
the foundation of so many striking and interesting speculations. 
His paper ' On the Ultimate Composition of Simple Alimentary Bodies' 
shows that they are divisible into three kinds, namely, the sac- 
charine, the oily and the albuminous, and likewise that the milk 
which nature has provided for the support of the younff in mam- 
miferous animals is alone capable of sustaining life, oecause it 
contains all three. 

" Thus, while the former inquiry of Dr. Prout's contains the germ 
of one great principle so insisted upon by Liebig: namely, the neoe»- 
aitj for those minute quantities ol xomeTaX iua\.\.«t^Nq\3L\^«t^VsasA 
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to be present in plants, the latter su^ested the groundwork of the 
Baron's other great work, in which he has explained so luminously 
the nature of the proximate principles required for the nutrition, 
and for tiie maintenance of heat in animsds. With re^rd to in- 
quiriefl more purely medical, Dr. Prout first gaye a dear idea of the 
constitntion of the urine, and showed that the secretion of urea took 
place in the bloodvessels, whilst it was merely eliminated by the 
kidneys. By ascertaining that the urine of reptiles consists wholly 
of uric acid, he took the first step towards pointing out the relation 
between that body and urea, which latter Liebig supposes to be pro- 
duced in warm-blooded animals, through the oxygenation of the 
former compound. 

While the late Dr. Prout, by a luminous train of research, threw 
so much important light upon the physiology of calculus, and other 
urinary disorders, he advanced- at the same time our knowledge of 
digestion itself, by his discovery that the stomach in a healthy state 
always contains free muriatic acid. Hence, probably, the necessity 
of salt for all the higher animals. — Jameson's Journal, No. 104. 

NEW BEMEDT FOB INDIGESTION. 

Thbbb has been read to the Paris Academy of Sciences, a paper 
by M. Oorvisart, proposing, as a remedy for weak digestion, the use 
of gastric juice taken, from animals. M. Oorvisart argues that Indi- 
gestion in the human stomach arises entirely from the want of a suf- 
ficient quantity of gastric juice, and that if the deficiency were sup- 
plied firom the sources of which he speaks, the digestion would be 
perfect. As this gastric juice, in its natural state, is of a taste and 
appearance which would be repulsive to most patients, M. Oorvisart 
has proposed that it shall be reduced to the state of powder, paste, 
kc, and mixed with the aliments. 

PHYSICAL AND CHEMICAL CONSTITUTION OF NATURAL WATERS. 

Fbom the researches which M. E. Marchand has for a long period 
made upon the Physical and OhemicalOonsticution of Natural Waters, 
and their geological origin, he draws the following conclusions: — 

1st. All natural waters, at least in the circumstances of which I 
■hall presently speak, contain iodine and bromine. 

2ncL All these waters contain lithia. 

8rd. The whole of them, when they take their origin from super- 
fidal deposits connected with chalk, or in calcareous districts, contain 
trofi. 

4tb. The origin of iodine and of bromine in water proceeds from 
the transportation of these principles from the wat^ of the sea, 
firom the vapours or the aqueous particles which incessantly escape 
from it, and which, transported to the continents, fiiJl to the earth, 
in the state of rain, of snow, or of hail. The waters composing rain 
and snow generally contain an appreciable proportion of iodurets 
and of bromurets. 

5th. In well-wooded countries, iodine and bromine may dis- 
appear firom the water which holds them m «cA.w\A.Qiii,\3r3 \i«an:&!|(AA 
A saMne state under the influence of vital iorce^ dL\x<& V> ^^ T^^oaomR 
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of mineral principles en^ndered by vegetation. The ashes of the 
greater part of our forest-trees, ehn, beech, fir, &c., contain iodine. 

6th. The determinating causes of goitre and cretinism are iM>t to 
be found in the existence of carbonate of magnesia in the 'waten 
which those afflicted with goitre and cretinism use for their necessaiy 
food. 

7th. The determinating cause of these maUdies exists rather in 
the absence of iodine and bromine firom the number of oonBtitatira 
principles of these waters. 

8th. The physical and chemical constitution of water varies eadi 
day in the year, and, perhaps, even in every moment of the day. 
At the seasons when the temperature is highest, the density of toe 
water is also strongest, and their richness in saline principles most 
considerable. A. sudden variation in temperature produces also a 
considerable variation in the constitution of the water. 

9th. We knew before this time the influence of the clearing of 
forests upon the abundance or scarcity of springs. We had never, 
however, reckoned upon the influence of v^etation in general, and, 
particularly, of the influence of cultivation of agricultural plants 
upon these same phenomena. It is generally believed that springs 
are more abundant in winter than in sunmier. This opinion is 
erroneous; it results, from my observations, that, in limestone 
formations at least, the springs are more abundant when vegetation 
is most active, and that they decrease in importance in proportion as 
vegetable life is extinguished. They are at their minimum of pro- 
duction about the 15th or 20th of Januanr. 

10th. All our water, of springs, of brooks, of rivers, contain 
azotes ; and, nevertheless, the water of the sea which receives these 
different fluids does not contain appreciable traces of these salts. 
This may be accounted for, on the one hand, from the influence of 
the respiration of fishes; the azotes contained in water, in passing 
with it through their gills, undergoes a decomposition of wluch the 
result is ammoniacal. On the other hand, in the depth of the ocean, 
a considerable quantity of univalve and bivalve moUusca are found 
(oysters, mussels, &c.), which continually excrete a certain quantity 
of free sulphuretted hydrogen, which, in its nascent state, ought 
still to convert to the ammoniacal state the nitric acid of the azotes 
with which it is in contact. The mud and slime deposited by the 
waters contain crystals of ammoniaco-inagnesian phosphates, and the 
waters contain hydrosulphuric acid. 

11th. Hydrosulphuric acid, free or combined, is also often, if not 
always, found in rain water. It is this principle which supplies with 
sulphur the plants belonging to the cruciferous fiimily. 

12th. From this last fact, it results that those localities which are 
infected by hydrosulphuric acid, may be purified therefrom by the 
cultivation of plants belonging to this fiunily. — Jame807C» Jowmai, 
No. 105. 
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EXPANSION OF SOME SOLID BODIES BT HEAT. 

M, Kopp, Srom a very laborious and. v«\xiA.bl« InvesKinition, 
Taking' every possibility of error into acooxiiXiXi, <»TiBA«wk\^aBKi'«* 
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may infer with certainty from the preceding numbers, that the ex- 
pansion of solid substances is by no means determined by their 
diemical nature. The difference between the coefficients of expansion 
£or arragonite and calcareous spar is so great as to destroy all hope of 
establishing any relation of tne kind. Neither does the expansion 
i^pear to depend altogether on the arrangement of the atoms ; for 
although biUer spar and carbCnate of iron agree, and heavy spar 
differs but little from coelestine, in the cases of carbonate of iron and 
carbonate of lime, and of rutile and oxide of tin, no such agreement 
exists. The table farther shows that there are many non-metallic sub- 
stances which expand as much under the action of heat as the metals 
themselves." — Philosophical Magazme, No. 18. 

ON A NEW MODE OF MEASUBINO HIGH TEMPERATURES. 
BY MR. JOHN WILSON. 

Atteb referring to, and describing briefly the pyrometers at pre- 
Bent in use, Mr. Wilson explains the method employed by the 
author to Measure High Temperatures. According to his plan, a 

S'ven weight of platinum is exposed for a few minutes to the fire, 
le temperature of which is required to be measured, and then 
plnnged into a vessel containing water of a determined weight and 
temperature. After the heat of the platinum has been communi- 
cated to the water, the temperature of the water is ascertained ; and 
from this is estimated the temperature to which the platinum was 
subjected. Thus, if the piece of platinum employed be 1000 grains, 
and the water into which it is plunged be 2000 grains, and its tem- 
perature 60^, should the heated platinum when dropped into the 
watOT raise its temperature to 90°, then 90°— 60°=30O; which, 
multiplied by 2 (because the water is twice the weight of the 
jdatinum), gives 60°, that an equal weight of water would have been 
raised. Again ; should the water in another case gain 40°, then 
40^X2^=80°, the temperature measured by the pyrometer. To con- 
Ysrt the degrees of this instrument into degrees of Fahrenheit, we 
must multiply by 3125, or 31^. Thus, 80°X31i would give 2500° 
of Fahrenheit. And 60°X 31i=1875°. The multiplier 31 -26 is the 
number expressing the specific heat of water as compared with that 
(tf platinum, the latter being r^arded as 1. 

In order to attain very accurate results by this method, precau- 
tions similar to those required in determining the specific heat of 
bodies must be taken ; that is, it is necessary to guard against the 
dissipation of heat by conduction and radiation. The apparatus 
used by the author consists of a polished tinned iron vessel, of a 
cylindrical form, 3 inches deep and 2 inches in diameter ; this is 
placed within a concentric cylinder, separated from the enclosed 
vessel about i inch. By this means there is but little heat lost 
during the experiment^ either by radiation or conduction. — PrO' 
eeeddngs of the Institution of MechcmiccU Engineers, Birmingham, 

ARTIFICIAL FREBZINO OF WATER IN BENGAL. 

A Pbnhomenon resulting from the combinak^oxi oi.^<&V9i<^^r\siBsr&i^ 
aotioaa^ sucoeaaively excited in the radiatang \>od^, «.TA\^^'s&»i&:as&. 
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which envelopes it, is the congelation of water, produced artificially 
in Bengal, during the calm and clear nights. It would be super- 
fluous to repeat here the details relative to this process, a dea c i' ip t l on 
of which may be found in all treatises on physics. It will lie soffi<> 
dent to call to mind, that the vessels, very shallow and uncovered, 
containing the liquid to be frozen, are placed at the bottom of certain 
excavations made in the soil, and surrounded by a border of eair&^ 
four or five inches in height ;- that the water, whose emissive power 
is nearly equal to that of the leaves of plants, and of lamp-bladE, 
does not descend even two degrees lower than a covered thermc«Mter 
placed by its side, and that frequently the ice is formed when the 
thermometer, elevated four or five feet, marks 5° or 6° above Bero ; 
which leads to the immediate inference, that the water lowers gra- 
dually its temperature down to the zero of the thermometric scale 
(centigrade), by means of a series of actions and reactions, perfectly 
similar to those which produce, under the same circumstenoes <^ 
calmness and clearness of sky, the nocturnal cooling of any other 
radiating matter exposed to the free air ; and the decrease of the 
atmospheric temperature, in proportion as we approach the earth'i 
6ur£a.ce. 

It is in consequence of these same frigorific actions that the buds 
of plants, and the shallow waters of ditches and ponds, scattered here 
and there over the country, often freeze during the calm and dear 
nights uf spring, whilst the thermometer marks several- degrees 
higher than the fi-eezing point. — MeU<mi*8 Memoir onDew. — Scientife 
Memoirs, Vol. v.. Part xx. 



THBEE IMPORTANT CHEMICAL DISCOVERIES FROM THE EXmBIlIOV 

OP 1861. 

Dr. Lyon Platpair, in a Paper read by him to the Royal Insti- 
tution, has thus characterized Three Important Chemical Discoveries 
from the Exhibition of 1861 : — 1. Mercer's Contraction of Cotton by 
Alkalies. 2. Young's Paraffine and Mineral from Coal. 3. Schr6't> 
ter's Amorphous Phosphorus. 

1. — Mercer's process consists in bringing cotton fabrics in contact 
with a solution of soda (cold), or a solution of dilute sulphuric add, 
by subjecting it to either of which processes cotton acquires certain 
remarkable properties. In the first place, the texture becomes very 
much corrugated, and hence proportionably finer ; it also assumes 
acid properties, rendering it more capable of taking up dyes. T%e 
process of induction which led Mr. Mercer to his final discovery 
was curious. He started from the ^oint of investigating the laws 
which determined the flow of water at various temperatures through 
minute tubes. From water he proceeded to aqueous saline solutions ; 
from tubes he proceeded to their equivalent, namely, closely-folded 
woven tissue. Selecting for this purpose a thick redupli<»4don of 
calico, fold on fold, and employing an aqueous solution of soda, Mr. 
Mercer found that, by passing the solution through the calico, soda 
was removed. This removal he attributed to the act of filtration ,* 
bat, Bubsequently finding that mete 'immenEtAfon oi the calico in the 
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nme solation effected a like resalt, he concluded that the result was 
due to an actual combination of the cotton with the soda — a calico* 
at€ of soda (if the lecturer might be permitted that form of expres- 
nim) WAS generated. 

The result of this agency of soda was, as formerly remarked, a 
physical corrugation, and an acquisition of certain chemical qualities. 
The former change was evident to the eye. Dr. Plajrfair exhibited 
two stodcingB, one of which being nearly double the size of the 
other, although both came equal in size from the loom. The dif- 
ference had been occasioned solely by chemical, not mechanical 
agency. Dr. Playfair, in develc^ing the numerous practical appli- 
cations of this physical effect, showed that, besides the most obvious 
one of producing a material of increased fineness, the cotton thus 
prepared was fM more capable of being dyed. Hot soda solution 
wonld not answer ; and this fact was remarkable, and had its ana- 
logue in those salts which deposited themselves anhydrous on boiling. 
Instead of soda, sulphuric acid might be employed ; in which case 
it formed, in combination with the cotton fibre, an easily decom- 
posable conjugate acid. 

Young's Paraffine omd Mineral OU. — Some years ago Liebig stated 
that one of the greatest discoveries of chemistry would consist in con- 
▼erting coal-gas into a solid form, thus enabling it to be burned like 
a candle. This had, in a manner, been accomplished by Mr. Young. 
About three years since. Dr. Playfair drew the attention of Mr. 
Toung to a spring of mineral oil, containing paraffine, and occurring 
in a coal-mine in Derbyshire. The liquid had been extensively ap- 
plied by Mr. Young as a lubricating agent ; a use which Reichen- 
baoh had long ago suggested. After a period, however, this spring 
oeased to flow, when Mr. Young applied himself to an inves- 
tig^on of the theoretical conditions under which it might be arti • 
ficially formed. This gentleman saw that it would be difficult to 
convert gas into an allotropic form, whereas it was evident that gas 
n^nst first come fi*om a solid ; hence he hoped to succeed in procuring 
the body before it assumed its gaseous state. The illuminating por- 
tion of coal gas consists chiefly of defiant gas, and the latter is 
isomeric with solid paraffine. But the allotropism does not end here ; 
the peculiar slow distillation of coals yielding solid paraffine, also 
yielded another isomeric or allotropic compound in the form of a 
lubricating oil, besides the additional products of a burning oil, and 
naphtha. Dr. Play&iir now explained, by the aid of a diagram, the 
slow distillation process of Mr. Young, employed in generating his 
allotropic form of defiant gas, and directed the attention of his 
audienoe to some candles made of coal paraffine on the lecture 
table. 

Sckrdtter*8 process of mambfaottmng Amorphous or Allotropic Pkos- 
phwrvis was the third in Dr. Play&ir*8 series. The properties of 
phosphorus in its ordinary condition are well known. It is spon- 
taneonedy inflammable and highly poisonous; whereas the amor- 
phoas or allotropic phosphorus is neither spontaneously inflammable 
nor poisonous. Hence its great use in t\i<d 'mst.ii\£M^T^ ^\ass5«L 
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and congreve matches ; an operation which not only imperilled ibe 
premises wherein it is conducted, but also the lives of those oon- 
ducting it, causing the most frightful and Bfttal disease of the jaws 
and facial bones. Common phosphorus, when heated to about 480 
or 490, changes into the allotropic condition, but a slight increment 
of heat changes it back again. Hence the manu£Ehcture of this sub- 
stance on a large scale is attended with difficulties which Dr. FUj- 
fair had no doubt would be eventually overcome by the energy oi 
Mr. Sturge the patentee. The specific gravity of ordinary phospho- 
rus is 1*77 — of amorphous phosphorus, 1'964. Common phosphorus 
is soluble in bisulphuret of carbon, whereas the amorphous variefy is 
not. Common phosphorus bursts into flame when brought into 
contact with iodine, whereas the amorphous or allotropic variety 
does not. Common phosphorus is luminous at very low tempera- 
tures, whereas the amorphous variety only commences to be lumi- 
nous at a temperature of 500^ Fr. In forming lucifer matches by 
means of allotropic phosphorus, there is experienced the difficuHj 
that it d< )s not ignite by friction ; hence it has to be mixed either 
with chlorate of potash, oxide of lead, or sulphuret of antimony, 
when fr i takes eflect and generates flame. 

The experimental portion of Dr. Play&ir's lecture was preceded 
and followed by statements and arguments, embodying considera- 
tions which he wished to impress on the members of the Boyal 
Institution. 



€t 



BOLAB RADIATIONS AND VITALITT OP PLANTS. 

Thebb has been communicated to the British Association, a 
Report on the Influence of the Solar Radiations on the Vital 
Powers of Plants growing under diflerent Atmospheric Conditions," 
by Dr. J. H. Gladstone. As a preliminary matter of inquiry, the 
mere effect of coloured media in accelerating or retarding the growth 
of various kinds of plants was tried. Hyacinths were chosen as the 
sample of bulbous-rooted plants. Roots of as nearly as possible the 
same size and description in every respect were grown under the 
various bell-glasses. Certain differences were described, both in the 
rootlets and the leaves, which might £skirly be attributed to the cha- 
racter of the light ; the time of flowering, and the flowers themselves 
were not affected by it ; and the greatest growth (estimated quanti- 
tatively in each instance) took place in the plant exposed to all the 
rays of the solar spectrum ; the next greatest was under the Una 
glass. Wheat was also grown in a similar manner; the method of 
arrangement of apparatus being minutely detailed, and the character 
of the corn-plants which appeared under the various glasses. Those 
under the yellow were the most sturdy in their growth ; .those under 
the blue the least healthy; whilst some grown imder a nearly 
darkened shade grew quickly nine inches long, put forth no second- 
ary leaves, and died in a month. Mallows were grown in a similar 
manner. The detailed observations were to much the same purport 
as la the preceding instance. Aa it baud been formerly obsenred by 
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Hm ttathor snd his broiher, that plants kept in an unchanged atmo« 
ipheie appear to enter into a sort of lethai^c condition, experiments 
were instituted for the purpose of ascertaining whether the altera* 
tion in light produced by coloured media made any marked variaticm 
in this matter. The pansy and the Poa ammma were the plants 
selected ; and comparative experiments were made with a darkened 
■hade and with no coyering at all. The results were various, — but 
acaroely conclusive, unless in reference to the fact that plants survive 
much longer for being in unchanged air. The colourless and yellow 
media appeared most favourable to the healthiness of the plants. As 
experiments on growing plants must stretch over a considerable 
time, the author's observations were not put forth as foundations for 
any generalization, but just as samples of his preliminary attempts. 

BABLY EayPTIAN CHEMIBTBY. 

Mb. W. Hebapath, of Old Park, Bristol, writes thus to the PAi/o- 
nphiotd Magaame, No. 21 : — " While engaged in unrolling a mummy 
at the Bristol Philosophical Institution lately, I elicit^ a few 
diemioal facts which might probably be interesting to some of your 
readers. On three of the bandages were hieroglyphical t • ' meters of 
a dark colour, as well defined as if written with a mtMiem pen; 
where the marking fluid had flowed more copiously than the charac- 
ters required, the texture of the cloth had become decomposed and 
small holes had resulted. I have no doubt that the banc(ages were 
genuine, and had not been disturbed or unfolded : the colour of the . 
marks were so similar to those of the present 'marking-ink,' that 
I was induced to try if they were produced by silver. With the 
Uowpipe I immediately obtamed a button of that metal ; the fibre 
of the linen I proved bv the microscope, and by chemical reagents, 
to be linen ; it is therefore certain that the ancient Egyptians were 
acquainted with the means of dissolving silver, and of applying it as 
a permanent ink ; but what was their solvent ? I know of none that 
wiold act upon the metal and decompose flax fibre but nitric acid, 
which we have been told was unknown until discovered by the 
aldiymists in the thirteenth century, which was about 2200 yean 
after the date of this mummy, according as its superscription was 
read. A very probable speculation might be raised upon this to 
•ooount for the solution of the golden calf by Moses, who had all his 
mmdane knowledge from the Egyptian priests. It has been sup- 
posed that he was acquainted with and used the sulphuret of potas- 
■ium for that purpose : how the inference arose I know not ; but if 
the Egyptians obtained nitric acid, it could only have been by the 
means of sulphuric acid, through the agency of which, and by the 
same kind of process, they could have separated hydrochloric acid 
from common salt : it is therefore more probable that the priests had 
taught Moses the use of the mixed nitric and hydrochloric adds with 
whidi he could dissolve the statue, rather than a sulphuret, whieh 
we have no evidence of their being acquainted vrith. 

" The yellow colour of the fine linen cloths which had not been 
stained by the embakning materials, I loxmidL V^ \)« ^^ uk^sqondk 
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colouring matter of the flax ; they therefore did not, if we judge 
from this specimen, practise bleaching. There were in some of tEe 
bandages near the selvage some twenty or thirty blue threads; these 
were dyed by indigo, but the tint was not so deep nor so equal as 
the work of the modem dyers ; the colour had been given it in the 
skein. 

One of the outer bandages was of a reddish colour, which dye t 
found to be vegetable, but could not individualize it ; my son, Mr. 
Thornton J. Herapath, analysed it for tin and alumina, but could not 
find any. 

The face and internal surfaces of the orbits had been painted 
white, which pigment I ascertained to be finely powdered chalk. 

A paper by Mr. L. J. D. Smith, dissenting from Mr. Herapath's 
deductions in the above communication, will be found in the Philo- 
sophical Magazine, No. 23. 

CHEMISTRT AND FEBFUMEBT. 

Db. Lyon Plate aib in a lecture to the Society of Arts, observes : 
Much aid has been given by Chemistry to the art of Perfiimery ; and 
perfumers, if they do not occupy whole streets, as they did in ancient 
Capua, show more science in attaining their perfumes than those d 
former times. The jury in the Great Exhibition, or rather, two dis- 
tinguished chemists of that jury, Dr. Hoffinan and Mr. Delarue, 
ascertained that some of the most delicate perfumes were made by 
chemical artifice, and not, as of old, by distilling them frx>m flowers. 
The perfume of flowers often consists of oils and ethers, which the 
chemist can compound artificially in his own laboratory. Commercial 
enterprise has availed itself of tiiis &ct, and sent to the Exhibition, 
in the form of essences, perfumes thus prepared. Singularly enough, 
they are generally derived from substances of intensely di^^ustmg 
odour. A peculiarly fetid oil, termed 'fusel oil,' is formed in 
making brandy and whisky. This fusel oil, distilled with sulphuric 
acid and acetate of potash, gives the oil of pears. The oil of apples 
is made from the same fusel oil by distillation with sulphuric acid 
and bichromate of potash. The oil of pine-apples is obtained 
from a product of the action of putrid cheese on sugar, or by making 
a soap with butter, and distilling it with alcohol and sulphuric add, 
and is now largely employed in England in the preparation of the 
pine-apple ale. Oil of grapes and oil of cognac, used to impart the 
flavour of French cognac to British brandy, are little else than fusel 
oil. The artificial oil of bitter almonds, now so largely employed in 
perfuming soap, and for flavouring confectionery, is prepared by the 
action of nitric acid on the fetid oils of gas tar. Many a fiur fore- 
head is damped with eau de millefleurs, without knowing that its 
essential ingredient is derived frx)m the drainage of cow-houses. The 
winter green oil, imported from New Jersey, being produced from a 
plant indigenous there, is artificially made from willows and a body 
procured m the distillation of wood. All these are direct modem 
applications of science to an industrial purpose, and imply an 
aoquaintaDce with the highest investigations of or^nic chemistry. 
Zet us recollect th&t the oil of lemoTia, t*\ir^ii\iVxi«, o^ oi YroA^^^t^ ^vl 
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of TOBes, oil of copaiba, oil of rosemary, and many other oils are 
identical in composition; and it 'is not difficult to concive that 
peiftuneiy may derive sfciU further aid firom chemistry. 



COMPOUNDS OF COTTON WITH THE ALKALIES. 

Db. J. H. Gladstone has commumcated to the Chemical Society, 
a paper on this inquiry, wherein he first described the process of Mr. 
Mercer, by which the beautiful fabrics made known to the public 
through the Great Exhibition are produced.* When cotton, or an 
article made of that material, is immersed in strong caustic soda in 
tiie cold, a certain combination is effected — which is again destroyed 
by pure water ; but the " Mercerized" cotton thus produced is per- 
manently contracted, and rendered more susceptible of dyes. This 
was illustrated by a number of specimens, much shrunk, so that they 
assumed an appearance of extraordinary fineness, others puckered 
in patterns by partial Mercerization, and others again print^ with 
colours which surpassed in depth and brilliancy the colours produced 
by the same means on the calico in its original state. Dr. Gladstone 
proceeded to detail experiments by which he had succeeded in ob- 
taining the compound of cotton and soda free from adhering alkali, 
tiirou^ the agency of strong, sometimes absolute, alcohol. He 
found that the proportion of soda which combined with the lignine 
yaried with the strength of the solution employed, but under no cir- 
comstances exceeded one atom. There was a varying amount of 
combined water. Some properties of this compound were discussed, 
and the author then proceeded to state his conviction, that there was 
no sufi&cient ground for viewing the '* Mercerized" cotton as chemi- 
cally different firom the original lignine. It is identical in compo- 
sition, and the change of propei*ties may be accounted for by the 
change in its physical condition. When viewed under the micro- 
scope, the fibres in their ordinary condition appear as flattened 
twisted ribands ; but the moment they are touched by the alkaline 
ley they untwist themselves, contract in length, and swell out, as- 
Boming a rounded solid form ; and this circular appearance they re- 
tain after the soda is removed by water. This not only explains fche 
shrinking, but the cause of a larger quantity of dye being absorbed 
as the substance of the fibre itself is porous. Potash has a similar 
action to that of soda. — Aihencevm, No. 1299, 

CHEMICAL combination. 

In a paper read to the British Association, Dr. Wood summed up 
his opinions as follows : — " I conceive that there is a mutual depend- 
ence or relation between the space and the matter which compose a 
body, such relation causing the distance between the particles to be 
definite ; that, therefore, ff the nature of the matter changes, the 
distance between its particles must also change; that, if two bodies 
be mixed or brought together, at insensible distances, as in solution, 

* See Dr. Ljon Plajfidr's lecture upon thi« pTo<s«ia, «X VVS^^^* 

U 2 
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ihey are no longer two but one body, — and, as they were dianmilar 
previously to being mixed, the one body they form must be dissimilar 
firom either separately, and so the distance between the particles 
must be different. It must also be less ; for, if greater, the bodies 
could be brought nearer at sensible than insensiUe distances^ and so 
could not form one body at all, which is contrary to our supposition. 
But, as every molecular movement is accompanied by its opposite, 
this lessening of distance between combining particles is attmded 
with expansion among others, and this expansion is the heat." 

In the paper next read — "On Combinations of Metals with 
Oxygen," by Dr. T. Wood, and indeed in the preceding one, the 
author referred to his published views of the production of cold t^ 
decomposition, and especially to a paper in the PhUosophieal Maga- 
zme, for October, 1851, where he proved " that the decomposition 
of a compound body gives rise to as much cold as the combination of 
its elements produces heat." 

Dr. Andrews, at the conclusion, made some observations, and said 
he considered it but &ir to refer to his paper on a similar sulject 
published in the Phil. Mag. for June, 1848, where the same dis- 
covery was announced by himself in these words : — ** This assumes 
the truth of the principle (which I have in other inquiries endea- 
voured to illustrate, and is indeed almost self-evident), that when, in 
the course of any chemical reaction, the constituents of a compound 
are separated from one another, there is a quantity of heat thereby 
absorbed equal to that which would have been evolved if the same 
substances had entered into combination. "-^i&i(2. 



ON THE PASSIVE STATE OP MBTEORIO IBON. — ^BT FBOF. W6HLBB. 

I HAVE observed the remarkable fitct that the greater portion of 
the Meteoric Iron which I have had the opportunity of examining, 
is in the so-called passive state ; that is to say, that it does not re- 
duce the copper from a solution of neutral sulphate of copper, hat 
remains bright and uncoppered on immersion therein. But u touched 
in the solution with a piece of common iron, the reduction of the 
copper commences immediately upon the meteoric iron. It also be- 
comes active instantaneously on the addition of a drop of acid to the 
solution of copper ; but if the reduced copper be filed away, the new 
surface is again passive ; indeed I was unable by filing away to pro- 
duce an active or reducing surface on any passive meteoric iron. I 
convinced myself by experiments on meteoric iron, which had never 
been in contact with nitric acid and nevertheless was passive, that 
this state could not have been produced by the corrosion of the sur- 
fisbce by the acid for the production of the Widmanstattean fiigures. 

I thought at first that this deportment might be employed as a 
means of distinguishing true meteoric iron ; but it soon appeared 
that some undoubtedly genuine meteoric iron was not in this state. 
In this respect I have observed the following differences : — 

The Pallas iron, the iron which fell at Brannau in 1847, that ci 
Schwetz, Bohumilitz, Toluca, Qreen County (N. America.)^ Bed 
JRiver, said that Grom the Cape of Good Hope, «x« ^^oMwoe, 
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The iron firom Lenarto^ Chester County, Basgata, Mexico, Senegal 
and Bitbnrg (the latter forged), is active or rechicvng. 

Between the two stands the iron firom Agram, Arva^ Atacama and 
Burlington (N. America), which do not become coated with copper 
immediately, but on which the reduction gradually commences after 
a longer or shorter contact with the cupreous solution, and usually 
from one point or from the margins of the fluid. 

These peculiarities appear to have no connexion either with the 
presence of nickel or the property of forming regular figures on cor- 
rosion, as is shown by the iron from Lenarto, which is active, al- 
though it contains 8*45 per cent, of nickel and 0*66 of cobalt, and 
exhibits the most beautiful figures on corrosion ; and also by the 
iron brought by Boussingault from Basgata in Columbia, which, ac- 
cording to my analysis, contains 6*74 per cent, of nickel and 0*23 of 
cobalt. On the other hand, the iron finom Green County, which 
is completely passive, contains 19 per cent, of nickel and exhibits no 
figures. 

I also found that an artificially prepared alloy of iron and nickel, 
which on corrosion acquired a damasked surface, reduced the copper 
friMn solution in the same manner as common iron. 

Whether tiiis state is proper to all meteoric iron on its reaching 
the earth, and, as may have happened in the case of the active 
]dnd% have only been lost in the course of perhaps a very long 
period of time, and what probable opinion can be formed of these 
phenomena, must be settled by experiments and observations of a 
more extended ni^ture. — PoggendoiiTs AmncUm; Philosophical Maga- 
me. No. 20. 

ATOMIO WEI0HT8 OF FLATINT7H AND BABTTES. 

A PAFEB on this investigation has been read to the British Associ- 
ation, by Dr. Andrews. No determination of the Atomic Weight of 
Platiiram having been made since the recent revision of atomic 
wdghtsi, and the number adopted by chemists for that metal resting 
on ^e authority of a single experiment of Berzelius, the author 
considered it of importance on practical as well as theoretical grounds 
to institute some new experiments on the subject. The salt of pla- 
tinum selected was the double chloride of potassium and platinum ; 
which, after being dried in vacuo, at a temperature of 105° C, was 
decomposed by digestion with metallic zinc and a small quantity of 
water, the action being assisted by the application of heat towards 
the end of the process. After the complete precipitation of the pla- 
tinum and the formation of chloride of zinc firom the decomposition 
of the double salt, the excess of zinc was removed by the addition, 
first, of acetic, and subsequently of nitric acid. The precipitated 
platinum was then removed by means of a small fmd carefilly washed 
filter, and the amount of chlorine in the solution of chloride of zinc 
ascertained by Gay-Lussac's process, which has been of late so suc- 
oessfuUy applied by Pelouze to the determination of several other 
atomio weighta llie double chloride of potaa&vxnn «xA ^^XsftXicccQssL 
was found to retain 55'lOOOOiha of its weigl^t miasJvstoHe, ^N«ft.'Sl^s«!^ 
dried at a temperature considerably Bupexiox \rfO VXi'ft >oQ»^Mi%'V^a>^ 
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of water. In three experiments performed by this process the 
numbers obtained were 98*93, 98*84, and 99*06 ; the mean num- 
ber 98-94 expresses, therefore, the atomic weight of phitinmn. 
For the atomic weight of barium, the author obtained from two 
closely accordant experiments the number 68*789 ; and condnded 
with some general observations as to the importance of a systematic 
series of experiments to settle, if possible, definitely, whether the 
law of Prout, that the atomic weights of all bodies are multiples of 
that of hydrogen, be universally true. He concluded by reading this 
interesting extract &om a letter which he had received from Baron 
Liebig: ''It is not certain that Front's law may not be trae £ir 
oxygen, nitrogen, and carbon, without its being necessary to assamey 
as a consequence, that other bodies behave similarly, — ^that is, that 
their atomic weight must be exactly multiples by whole numbers of 
the atomic weight of hydrogen. The law is certainly not true of all 
bodies, but it may be true of certain groups, whose members, in 
respect to atomic weight, stand in a simple numerical relation to 
each other. The atomic weights of silicum, cobalt, strontium, tin, 
arsenic, and lead, are in the same ratio as the numbers 1 : 2 : 3:4; 
5 : 7. We do not see the necessity of this relation, but only the 
possibility. Why should fractional nimibers only occur, ana not 
whole nimibers also ? I consider these relations only as facts : the 
law of the numbers themselves is quite unknown to us, — as unknown 
as the absolute weights of the atoms." — A^tencBym, No. 1299. 

DISTRIBUTION OF IODINE. 

M. Ad. Chatin, in a paper " Upon Iodine in the Air, the Water, 
the Soil, and the Alimentaiy Products of the Alps of France and of 
Piedmont," thus classes the relations which exist between iodine, 
goitre, and cretinism : — 

First zone, normal, that of Paris. — Goitre and cretinism are un- 
known. We find that, in this zone, on an average, the volume of 
air respired by men in 24 hours is from 7000 to 8000 pints (litres, 
accor^ng to M. Dumas) : the quantity of water drunk, and of food 
consumed, during the same time, each include from 1-lOOth to 
l-200th of a milligramme of iodine. 

Second zone, that of Soissonnais. — Goitre is more or less rare, cre- 
tinism is unknown. It differs from the first zone only in the waters 
being hard, and being deprived of iodine. 

Third zone, that of Lyons and Turin. — Goitre is more or less fre- 
quent, cretinism is almost unknown. The proportion of iodine has 
descended from l-500th to 1-lOOOth of a milligramme. 

Fourth zone, that of the Alpine valleys. — Goitre and cretinism 
are endemic. The proportion of iodine in the quantity of air, water, 
and food, consimied in a day, is at most 1 -2000th of a milligramme. 

In the intermediate zones the goitre is subordinate to the general 
influences ; in the fourth zone the deficiency of iodine preponde- 
rates. 

We can do something to prbcure the iodine in the normal propor- 
tion : in the second zone by collecting tVie iWiii^^iWc *. \n. the inter- 
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mediate zones by ihe same waters^ by making a choice of the springs, 
and by procuring food from those countries which are rich in iodine; 
in the fourth zone by the use of the preceding aliments, and of sul- 
pho-iodine waters, after being deprived of sulphur, lavished by 
nature on the districts most afflicted with goitre, as well as by the 
use of iodurated salts, already advised by M. Boussingault and by 
M. Jules Grange. Animal and vegetable productions became iodu- 
rated by the use of saline waters, for drinking and in irrigations, as 
well as by the warm solutions procured by alkaline water from the 
most ferruginous soils and rocks. — Jame8on*8 Jowmalf No. 104. 

Mr. Stevenson Macadam, in a paper communicated to Jamesofi^s 
Journal, No. 105, observes, that the presence of iodine in pearl ashes 
leads him to believe that this substance will be found more generally 
distributed in the vegetable kingdom than it has hitherto been sup- 
posed to be ; and this opinion is strengthened by the fact that he has 
found an appreciable quantity of iodine in the ashes of charcoal. 

While this element and Fluorine appeared to be confined within 
the narrow limits of a portion of one kingdom of nature, we coul4 
not imderstand their value in the chemical constitution of nature. 
Now, however, that iodine and fluorine, which have many properticji 
in common, are traced through the earth, the waters and the air— ^ 
and those organic creations which exist in them, — we begin to ap-^ 
preciate their importance. 



IMPORTANT USES OF lODIPEROTJS COMPOUNDS. 
FbOM the important researches of M. Boussingault, it appears that 
the inhabitants of the Cordilleras of New Granada, where cretinisn^ 
and goitre are endemic, now avert these evils by the use of an iodife- 
rous salt extracted from the numerous saline springs of that country; 
and M. A. Fourcault recommends to the inhabitants of mounteun 
districts where goitre and cretinism are endemic, the use of iodurat^ 
of potassa along with common salt: he is also of opinion, thai 
iodurets will prove very useM in districts where scrofullk and puL. 
monary consumption prevail. — Jame8<m*8 Jov/malf No. 104. 



PLUOBINE IN PLANTS. 

Dr. George Wilson, in a paper read to the Botanical Society of 
Edinburgh, concludes : — 1st, That Fluorine occurs in a large number 
of plants ; and. That it occurs in marked quantity in tiie siliceous 
stems of the Grammece and EqwisetacecB ; 3rd, That the quantity pre- 
sent is in all cases very smalL for although exact quantitative results 
were not obtained, it is well known that a fraction of a grain of a 
fluoride will yield, with oil of vitriol, a quantity of hydrofluoric 
acid sufficient to etch glass deeply, so that the proportion of fluorine 
present, even in the plant-ashes which contain it most abundantly, 
does not probably amount to more than a fraction per cent, of their 
weight. The proportion of fluorine appears to be variable, for dif- 
ferent specimens of the same plant did not yield concordant results. 

In this, however, there is nothing «iioin«^!avx^ I'Oit wst&a^fiwa^ww^ 



168 TEAB-BOOK OV FACTS. 

yield Tabasheer largely, whilst others are found to ooniaiii none. 
It seems not unlikely that soluble fluorides asoendinff the silioeoiu 
stem of a plant, on their way to the seeds of fruits m which they 
finally accumulate, may be arrested by the silica, and concerted 
into insoluble fluocdlioates (fluorides of silioon and o^ a metal) ;.aDd 
a Bamboo, for example, secreting Tabasheer, may effect this dtange 
where one less rich in silica cannot determine it. The slow or 
quick drying of a stem may also affect the fixation of ftaorides in 
ihe stems or trunks of plants. 

The sources of the fluorine found in plants may bo regarded as 
pfe-mninently two : — (1.) Simple fluorides, such as that of caddom, 
which are soluble in wat«r, and through this medium are .carried 
into the tissues of plants ; and (2.) Compounds of fluorides with other 
■alts, of which the most important is probably the combination of 
phosphate of lime with fluoride of calcium. This occurs in the 
mineatd kingdom in apalate and phosphorite, and in the animal 
kingdom in bones, shdls and corals, as well aa in blood, milk, and 
other fluids. 

The recent discovery of the author's communicated to the Royal 
Society of Edinburgh, (see Jaaneaon'a Jowmal, No. 106,) has shown 
that fluorides are much more widely distributed than is generally 
imagined, and that the trap rocks near Edinburgh, and in the 
neighbourhood of the Clyde, as well as the granites of Aberdeen- 
shire, and the ashes of coal, contain fluorides, so that the soils 
resulting from the disintegration of those rocks cannot fall to possess 
fluorides also. All plants, accordingly, may be expected to exlubit 
eridences of their presence, in the following portions of their tissues 
or fluids : — 

1. In the ascending sap, simple fluorides. 

2. In the descencUng sap, m association with the albmninons 
yegetable principles, and in the seeds or fruits, in a similar state of 
association, fluorides along with phosphates 

8. In tl|e stems, especially when siliceous imd hardened, ffnorides 
in combination with siUca. The investigation is still in progress. 

POTASH AND SODA IN PLANTS. 

Profbssob Daubeny has read to the Chemical Society, a Paper 
'* On the Variation in the relative Proportion of Potash and Soda 
•present in certain samples of Barley grown in Plots of Gkxmnd arti- 
ficially impregnated with one or other of these Alkalies." The 
author detailed some experiments undertaken- by him at the Oxford 
Botanic Gkurden, with tiie view of determining whether the usual 
quantity of potash and soda existing 'in barley might be made to 
vary by causing the plant to grow in soil impregnated with more 
than the ordinary quantity of one or the other of these alkalies. He 
found that when uie barley had grown in a soil which had been 
dressed with a strong solution either of carbonate of soda or of 
chloride of sodium, the ashes of the plant contained about eight per 
cent, more soda tiian was present when the plant had grown in a 
soJJ ImpregDAted with carbonate of potash, or left unimpregnated. — 
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Hub differenoe may admit of explanation by suppoeing one alkali 
enpaUe of replaotnff the other wiUiin the organism of the plant ; but 
file aaifaor thinks it more probable that it arose from the sap circu- 
i kting throng the plant at the time when it was cut containing in 
^ the one oaae more aoda than it did in the other. The saline con- 
tents of the fluid of the sap would of course be confounded with 
those which had been actually assimilated by the plant ; and hence, 
from the variation in its composition, must tend to modify the 
amount of the alkalies obtained from the ashes of the plant in each 
instance according to the nature of the material with which the soil 
had been impregnated. 

OV TBB OBXEN OOLOUBINO MATTER OF PLANTS, AND ON THE RED . 

MATTER OF THE BLOOD. 

Thb green matter which can be extracted from the majority of 
plants by means of alcohol or aether has been considered as a pure 
homogeneous organic substance, and received the name of chtoro- 
flMe, or ffreen resin of plants. 

M. Ter£il has discovered that this green resin is a mixture of a 
peifecUy colourless £ftt capable of crystallizing, and of a colouring 
prindpls presenting th6 greatest analogies with the red colouring 
principle of the blood, which however had never yet been obtained 
m a completely pure state. 

To isoUbte it, M. Yerdeil precipitates a boiling solution of chloro- 
phylle in alcohol by a small quantity of milk of lime. The solution 
oecomes colourless ; the alcohol retains the fett, whilst the lime pre- 
cipitates all the colouring matter. This is separated from the lime 
by hydrochloric acid and aether, which dissolves the green matter, 
forming a coloured stratum at the top of the liquid. By evaporating 
the sether, the colouring matter is obtained in a state of perfect 
purity. — Comptes Jtendtu ; PhUosophiccU Magazine, No. 19. 

B0X7B0ES OF COMMON SALT. 

A Paper has been read to the British Association, ''On the 
Sources of Common Salt," by Mr. W. Bollaert. Extracts were 
given of the author's view, that the masses of rock salt in beds were 
the result of volcanic agency, rather than deposits from the ocean. 

UGHT FOB ILLX7MINATI0N OBTAINED FROM THE BURNING OF 

HTDROOEN. 

■ We have had an opportunity (says Mr. B. Silliman, jun.) of seeing 
the successful application of M. Gillard's patent in the extensive 
silver plate works of Messrs. Ohristolef in Paris. It is well known 
that M. (HUard claims the production. of a useful light and great heat 
from the combustion of hydrogen in cental with a coil of platinum 
wire, the hydrogen being produced by the decomposition of water. 
The apparatus employed is very simple, and consists essentially of 
one or more cylinders of iron arranged horizontally in a furnace 
iimilar in all respects to the usual arrangement for the production of 
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coal-gas. The retorts are charged with wood-charcoal reduced to 
small fragments of miiform size and heated to an intense d^;rea 
Through each of the retorts steam is conducted in a tube pierced 
with numerous very minute holes so disposed as to distribute the 
steam in a uniform and very gradual manner over the heated ooaL 
The boiler for the production of the steam is conveniently situated in 
the same furnace employed for heating the retorts. Decompoeition 
of water ensues of course, accompanied with the production of car- 
bonic acid (CO'), carbonic oxide (00) in small quantity,, of free 
hydrogen and a limited quantity of light carburetted hydrogen 
gas (C^H). The mixture of these gases is conducted through a lune 
purifier to remove carbonic acid, and without further washing or 
purification the product is ready for use. Consisting almost wholly 
' of hydrogen gas, the flame of its combustion is of course very feebly 
luminous ; to obviate this difficulty, it is burned in contact with a 
cage or network of platinum wire-gauze surrounding an ordinaiy 
Argand burner, protected by a ghiaa chimney. This simple con- 
trivance (so well known in the lecture-room) is perfectly successfol, 
and the light g^ven out from gas lamps of this construction is ex- 
tremely vivid and constant. 

This invention claims the following advantages in practice: — 
1. The gas so produced is cheaper than any other mode of artificial 
light, costing, as is asserted by M. Gillard, and sustained by the 
ample experience of M. Christolef, only about 1-1 6th the averafle 
cost of coal-gas. 2. The gas has no unpleasant odour, being entird]f 
free frx>m the volatile hydrocarbons which are so peculiarly offenave 
in oil and coal-gas. 8. The products of its combustion are almost 
solely water, so little carbonic acid resulting in the combustion, that 
practically it may be disregarded. 4. This mode of producing gas 
may be applied to any existing gas-works by a slight modification of 
the retorts, and without any essential change in other portions of the 
apparatus, the platinum cages being applied to the Argand burners. 
5. The cheapness of this mode enables us to apply it with great 
advantage as a fuel for cooking and for numerous purposes in the 
arts. For example, we saw in the establishment of M. ChristoIe( 
the soldering of silver plate accomplished in a rapid and remarkabh 
neat manner by a powerful jet of thjs gas, driven by a pneumatic 
apparatus. Its perfect manageableness, the ease with which an in- 
tense heat is applied locally and inmiediately when it is wanted, 
coupled with advantages of employing for such a purpose so powerful 
a deoxidizing agent as hydrogen, render this mode of soldering pre- 
ferable to every other, and peculiarly suited for the process of auto- 
genous soldering. 6. The nuisances resulting from the presence of 
htrge coal-gas works in populous districts are entirely avoided by this 
mode, which is as free ^om objection as a steam-engine. 7* The 
arrangements are so simple and inexpensive, that every establish- 
ment, where it is desired to employ light and heat, may erect its 
own apparatus even in the most isolated situation, b11 the materialB 
employed being everywhere accessible. 

Ji is understood that M. Gilioxd baa Becuxed bis patent in the 
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TJnited States, atnd it is presumed that his method will soon be prac- 
tically tested there. 

We merely add that the result of M. Gillard's invention in one 
particular differs from the anticipation of chemists: that is, we 
should expect from the decomposition of water in this mode the 
production of carbonic oxide CO, carbonic acid CO', and light 
carburetted hydrogen G'H, with a limited amount of free hydrogen. 
The result of his experience, however, seems to establish the state- 
ments already made, as may be seen in a Report of the Commis- 
sioner of the Society for the Encouragement of Industry, &c., to 
whom the subject has been referred. — SiUiman's Jowmal, 

CAN FIRE BE PBODUCED BY THE AGENCY OF TWO STICKS? 

A Correspondent of the La/ncet, writing from Fort Vancouver, 
states that from inquiries among the Hudson's Bay Company's 
officers, he has no doubt that the Indians produce fire by rubbing 
two sticks together. He was informed by Captain Mount, that all 
the way norf£ from the Straits of St. Juan de Fuca, the practice is 
very general. Lieutenant Talbot, of the United States Army, who 
was with Colonel Fremont's expedition, also states, that to the south 
of the Columbia, and also to the east of the Sierra Nevada, are many 
tribes who have no other means of producing fire, as they have no 
iron amohg them. In the Snake Country, also, or south branch of 
the Columbia, an Indian is not considered properly equipped without 
his fire-stick, which is always attached to his quiver. 

ON OZONE. 

MM. Ed. Becquebel and Fremy have recently confirmed the ob- 
servation, already made by others, that Ozone may be produced in 
the purest possible oxygen when this is subjected to the influence of 
dectrical discharges, lliese physicists ai'e on this account of opinion 
that ozone is to be regarded as allotropic oxygen, and propose to call 
it " Oxyghve ilectrisi." M. Schonbein considers this term inappro- 
priate, and the grounds are given in the Joum,-fur Prakt. Chem., 
translated in the Philosophical Magasn/ne, No. 28. 

M. ScHoNBEEN writes in the Jov>m.-filr PraM. Chem. : — 

** My recent experiments have proved that atmospheric air may 
be ozonized to the extent of 1 1300 by means of phosphorus ; and did 
not Ozone act so energetically upon phosphorus, a much higher de- 
gree of ozonization might be attained. At this point, however, the 
production and consumption of this substance appear to be equitl, 
and ignition of the phosphorus takes place in consequence of the 
rapid oxidation. 

'* I have already often pointed out the great similarity between 
the effects produced by chlorine and ozone. One instance of tnis 
is the fact that like chlorine it combines with phosphorus at 
ordinary temperatures. There can therefore be no doubt that this 
body would immediately take fire in pure ozone gas, as in chlorine, 
even in the cold. 

" As the test-solution of indigo employed is very dark blue, it 
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may be very greatly diluted, and still appear deeply ocdoured. I 
therefore employ two more dilute solutions of such a strength, that 
10 grms. of one is decolorized by I'lO milligrm., and 10 gnns. of 
the other by 1*100 milligrm. of oxygen. By this means H b 
evident that even very smaSl fractions of a miUigrm. of osone may be 
detected and estimated. . 

'' With this very delicate reagent I have fbund that ozone diluted 
with 500,000 times its volume of atmospheric air may still be 
recognised by its smell, sufficiently proving that the puTS OMBe 
must have a most intense odour." 



00L0X7B OF A JBT OF STEAM. 

Prof. J. D. Forbes, from some recent experiments oommimicated 
to the Philosophical Magazine, No. 23, states the colours of the steam 
jet to be manifestly only instances of ordinary interference, greatly 
resembling that produced by thin transparent plates; the trans- 
mitted ray being always complementary to the reflected. Thus, in 
a jet wherein the transmitted light is red, the reflected ligjbt is blue. 
It is, therefore, to be inferred that all the colours of the doiids 
originate in interference caused by minute drops of water, the 8U» of 
which determines their colour ; wnile the blue jet i9 strictly analogom 
to the blue sky. 

AFPUOATION of OPnOAL PHENOMENA TO OHEMISTBT. 

At the late Meeting of the British Association, Prof. Stokes^ with 
the aid of prisms and experiments, and referring to diagrams, gave 
an account of the dark lines or bands in the spectrum, or prismatio 
fringes of light; adding that by the interposition of small portions of 
chemical substances in solution, and in other cases, as by the beads 
formed by the blowpipe, and on examination, optical means would 
discover the presence of many bodies by their power upon li^^ 
Arguing upon the advantage of this auxiiiaiy power to the chenSst^ 
he pointed out the facility with which trials could be made. The 
salt of per-oxide of uranium, for instance, has a property of showing 
dark lines in a certain portion of the i^ectrum, and on one occasioii 
he discovered on a blowpipe bead the lines that were usually asso- 
ciated with the presence of uranium; in that instance he had no 
reason to expect it could be present, and upon careful attention he 
found that he had used a platina wire that had been employed with 
experiments where uranium had been present ; and a minnte quan- 
tity must have remained attached to the wire, and thus become 
evident. He took a single case of difficulty and where doubt still 
remained, to call the attention of chemists to the value of optical 
research where ordinary tests did not avail. He found that manga- 
nesic acid in solution had a certain power over light, giving daxk 
bands. There was a class of crimson solutions of manganese whidi 
some chemists supposed the per-oxide in solution, and others a dif- 
ferent oxide ; but Mr. Pearsall, in the JRoyal InstittUion Jowmal, had 
shown the probability that manganeeic ac\d ^vraa '<gst«««ii\.\ ^la was a 
£ur case, and accordingly by optical xneax\a \iQ ^qgv^^ ^SfiaXt&K&fgii' 
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acid was not present. He had considered the effects of acids 
ises, but sulphuric acid and potassa made no difference if added 
.nganesic acid. He held this to be a £ur case, when no test 
een devised to settle the point. Prof. Stokes showed the effect 
baity uranium, solution of chlorophylle, sulphate of quinia, and 
substances, and gave this verbid statement of the application 
iical researches to abridge chemical labour at the desire of the 
:a of the Sections. Prof. Stokes having recommended a '' dumpy 
" to be used for experiments, Sir D. Brewster called attention 
e prisms of rock salts, which he had formerly used and 
imended. 

3onversation between Prof. Graham, Dr. Andrews, Dr. Apjohn, 
?earsall, and others, then took place on the importance of a 
iedge of optical properties to act as aiixiliaries to test in che- 
. researches. ..^...^^ 

POLABIZED LIGHT FOB CHEMICAL EXAMINATIONS. 

;. Andbews has read to the British Association, a paper on the 
cation of Polarized light to the discovery of minute quantities 
da. — ^The author stated that the double chloride of potassium 
)latinum showed no depolarized action when placed in the dark 
of the polariscope ; but the double salt of sodium and platinum 
'emarkable for its depolarizing power, and that a minute trace of 
lalt, invisible to the naked eye, could readily be detected by the 
%nt display of prismatic colours when under the action of 
ized light. The delicacy of the test is such that the soda can 
ttected when in a quantity so minute as the l,00p,000th part of 
dn. 

ABTIFICIAL FOBMATION OF MINEBALS. 

Becquebel, in a paper in the Comptes Rendus, details certain 
. proving " two principles, by the aid of which a certain number 
Lsoluble Crystalline Compounds may be produced similar to the 
ral ones." The first consists in slowly oxidizing a body in a 
ion of substances, upon which the oxide form reacts, and whence 
t oxides and various crystallized insoluble compounds. The 
id relates to the feeble reactions which take place when a slightly 
Ae body is placed in contact with a solution containing several 
>ounds, giving rise to double decomposition^ in which case 
uble compounds are formed, which crystallize. — (See the entire 
r in the Philosophical Magazine, No. 17.) 

EQUIVALENT OF PHOSPHOBUS. 

x>v. SoHBOTTEB has determined the Equivalent of Phosphorus by 
ing amorphous phosphorus in oxygen gas. A mean of ten de- 
[nations, which scarcely differ, gave as the true equivalent 
5 on the oxygen, or 31 upon the hydrogen scale. One gramme of 
phorus accoiding to this yields, on burning, 2*289186 grms. of ^ 
phoric acid. *Pelouze's determination, 82, is consequently too * 
r—J(mmal fur Praktixhe ChemM; PKUowyphivcaX lilQ^S^iaNM^ 
19. 
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PBODUCnON OP CTANIDB OP FOTASSIUM. 

M. Ripken has confiimed by careful experiments the resnlts of 
Bunsen and Flayfair, that Cyanide of Potassium is formed when car- 
bonate of potash intimately mixed with carbon is heated to whiteneoB 
in a current of previously heated nitrogen gas. The temperature 
must be that at which potassium is formed, and the nitrogen must 
be strongly ignited before passing over the mixture. The neoesnty 
of fulfilling these conditions will render the process very difficult A 
execution upon a large scale. — Arm, der Chemie wnd PharndKie; 
Philosophical MagcLzine, No. 19. 



MADDEB. 

Mb. E. Schttnce, F.R.S., in a paper commxmicated by him to the 
Boyal Society, "On Rubian and its Products of DecompodtioD/' 
gives the results of some experiments imdertaken with the view of 
ascertaining whether Madder contains more than one colouring 
matter or not. He infers from his experiments, that the purpurine 
of other chemists is not a substance of determinate composition ; 
that it consists sometimes of alizarine alone, sometimes of verantiae 
alone, sometimes of a variable mixture of both ; that only one colour* 
ing matter, viz., alizarine, can be obtained frx)m madder; that 
purpurine, madder-purple, and the various similar bodies derived 
from madder, owe their property as colouring matters to an admix- 
ture of alizarine; and that they are simply the latter substance in a 
state of impurity. 

ON THE INDIBECT BLEACHING FOWEB OP MEBOITBT AND STTBJETHYLI. 

BT C. P. BCHONBEIN. 

I HAVE long since shown that mercury possesses the power of com- 
municating to oxygen that condition in virtue of which it colours 
guaiacum tincture blue, decomposes iodide of zinc, &c., and produces 
those general oxidating effects which are caused by ozone. The fact 
that the latter destroys organic colouring matters, suggested the 
idea that oxygen under the influence of mercury would likewise 
effect this change, and the following experiments prove that this n 
really the case. 

When 200 grms. of mercury and 10 grms. of water, sensibly 
coloured with indigo solution or an alkahne indigo^ sulphate, are 
shaken briskly for some time in a tolerably capacious flaiuc contain- 
ing oxygen or atmospheric air, it is decolorized precisely as if it had 
been treated with ozone, chlorine or oxygenized turpentine, &c. 
Elevation of temperature quickens this decolorization. Water 
coloured by cochineal or logwood may be decolorized in a similar man- 
ner, whence it may be inferred that oxygen in contact with mercuiy 
is capable of destroying all organic blue and red colours. I have 
recently frdly described the decolorization of indigo solution bv oxy- 
gen in contact with phosphorus; it may therefore be said that 
mercury acts upon vegetable colours like phosphorus, though in a 
much weaker degree : that is to say, both bodies, like so many otiiw 
inorganic and organic bodies, po8ae8& un vnidkect ^ower of bleaching. 
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If platinum, gold and silver were volatile at ordinary temperatures, 
they would a£o destroy organic colouring matters when shaken with 
their aqueous solutions and oxygen. Some years ago I showed that 
moistened paper coloured with indigo solution was bleached in 24 
boors by contact with spongy platinum. 

During the last year Prof. Lowig and myself made some experi- 
ments in the laboratory at Zurich upon stibaethyle, in order to test 
its power of bleaching, and it turned out that this remarkable body 
destroyed the colour of indigo solutions still more energetically than 
even phosphorus. We added a small quantity of stibsBthyle to a com- 
paratively large amount of indigo solution, shook the whole with 
atmospheric air, and found that the colour was destroyed in a few 
seconds. 

There can be no doubt that stibmethyle, kakodyle and similar 
compounds would act like the stibsethyle. These substances are so 
oxidizable that. they take fire in atmospheric air even, at the ordinary 
temperature ; and it may be inferred that they are more powerful 
exciters of oxygen than phosphorus, and consequently possess a 
great power of bleaching. — Philosophical Magazine, No. 24. 

SUNPISH OIL. 

At the late meeting of the British Association, Dr. Ronalds, Pro- 
fessor of Chemistry at Galway, brought forward the subject of the 
Oil obtained from the liver of the immense Sunfish caught on those 
shores. It is remarkable as being the oil of lowest specific gravity 
known, and he thought it might be brought into use in many ways, 
affording a new branch of industry for the fishermen of that destitute 
region, especially as with an improved method of capture many more 
fishes than at present might be easily taken. — Literary Oazette, 
No. 1861. 



CHLOBIDE OF ABSENIO. 

Db. Penny and Mr. W. Wallace, in a paper communicated by 
them to the Philosophical Society of Glasgow, state that the several 
experiments detailed therein, plainly indicate the availability of the 
Chloride of Arsenic in medico-legal investigations for the separation 
of the metal from animal and vegetable matters ; and they are in- 
duced to think that its production by the direct agency of hydro- 
chloric acid will be found in practice to be more convenient than by 
distillation with sulphuric acid and common salt, as reconmiended by 
Dr. Fyfe. It appears to be peculiarly suitable for the preparation of 
the liquid to be subjected to Marsh's process/ The chief precaution 
to be observed is to employ the hydrochloric acid in sufficient quan- 
tity and of full strength. 

A MABTTB TO SCIENOE. 

Db. Ellenbeboeb, a French physician at Prague, died lately in 
consequence of an experiment he made on himself with poison, 
against the effect of which he contended he had discovered an infed- 
Uble antidote. M. Meuidre has related, in t^i^d QnaxK^A M«3m»Xa« 
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some of the experiments of which he was a witnesa while trttvelling 
in Germany with M. Orfila. During their visit to the Tifnimim cf 
Natural History at Prague, they were introduoed to Dr. EUeabetger, 
who was happy at having an opportunity of showing them his ex- 
periments with the antidotes against vegetable poiflocs, and par* 
ticularly strychnine and morj^ine. After relating the vanoiu 
trials he had made on himself, he proposed to perform an immediate 
experiment. He sent to an apothecary for 15 decigrammes (18 

r'ns) of acetate of morphine, which, after it had been examined by 
Orfila and declared to be pure, he put on his tongue and 
swallowed, to the great alarm of all present. One minnte afterwaidt 
he swallowed about the same quantity of a white powder, and the 
poison produced no effect whatever on him. He related that he had 
made the same experiment on animals and on plants, and invariab^ 
with the same result. He appears to have done the aamewiu 
strychnine, and always with impunity, until the last jame, when he 
unfortunately lost his life. — Lcmcet. 

POISONOUS MUSHBOOMS. 

Some time since a Belgian physician, M. Girard, created mudi 
sensation by partaking and causing his &mily to partake of Poison- 
ous varieties of Mushrooms in large quantities, without any dangeroos 
result. His safeguard consisted in frequently washing the mushroooii 
in question with hot vinegar and salt, by which the poisonous prin- 
ciple seemed to be removed. Some doubts have been oast, however, 
on the truth of the Belgian doctor's inferenoes by a botanist and a 
physician of Bordeaux, M. Desmartine and M. Come, who have 
proved that a variety of mushroom called poisonous is not nnrnnwrilj 
poisonous for every locality — chat climate and soil in fact modify the 
nature of mushrooms to an extraordinary extent. For example^ the 
amcmita rubra of Lamarck is mentioned by all authors as a violent 
poison, nevertheless the inhabitants of Boraeaux and its neighbour- 
hood eat this fungus with impunity, submitting it to no further pre- 
paration than mere roasting on coals; indeed, this particular kind of 
mushroom is considered as a luxury in the neighbourhood of 
Bordeaux. Whilst thus establishing the modifying influence on 
mushrooms of soil and climate, the Bordeaux physician and botanist 
prove the safeguard of M. Girard — namely, frequent washing with 
hot vinegar and salt— to be no safeguard if the mushrooms acted 
on be r^illy poisonous. For the purpose of demonstrating thii^ 
they took a specimen of poisonous ctgaricus lacccUtUf and macerated it 
for ten hours in vinegas and salt. They then cooked it, and having 
administered the cooked results to an animal, death rapidly ensued. 
There cannot be a doubt, therefore, that it would be highly unsafe to 
rely on the process recommended by M. Girard. 

GXTTTA FEBCHA. 

M. Pebbot has submitted to the Paris Academy of Scienoes, some 

specimens of Gutta Percha, which he had purified to such an extent^ 

and nuumfsictured in such thin sheets as enabled him to use it as a 
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sabstitiite for paper^ upon whieh he had taken impressionB from the 
lithographic stone. One of the advantages which he stated this 
woald possess over the ordinary paper impression was, that of en- 
abling liie reverse of any given object to be obtained, without the 
labour of redrawing it. 

confectionebb' fbab-drops. 
The flavour given to these drops is derived from an alcoholic solu- 
tion of pure acetate of amyloxide, considerable quantities of which 
are manu&ctured by some distillers, (from fifteen to twenty pounds 
weekly,) and sold to confectioners, who employ it chiefly in flavour- 
ing Pear-Drops, which are merely barley-sugar flavoured with 
this oil. Besides the pear-oil, there is an apple-oil, which, according 
to analysis, is nothing but valerianate of amyloxide. — Annals of 
Pharmacy amd Practical Chemistry, 

MINBBALOOT OF BELFAST. 

The peculiar geological character of the rocks of the neighbour- 
hood afforded an opportunity (at the late meeting of tiie British 
Association) to the chemists of Belfast of adding to our store of 
Mineralogical knowledge. It appears that the green sand, which is 
plentifrilly scattered over the province of Ulster, is filled with nodules, 
which Professor Hodges showed to contain from thirty to fifty per 
cent, of phosphate of lime, and he pointed out the valuable appli- 
cation oi this to agricultural purposes in the place of bone manure. 
Hie President, Dr. Andrews, brought before the Section many results 
of his microscopic and chemical examination of the basalt, trap, and 
metamorphic rocks of the north of Ireland. The most curious of 
his observations related to the occurrence of small crystals of yellow 
pyrites and of magnetic oxide of iron throughout all these rocks. 
He extracted the crystals of oxide from the powdered mineral by 
means of a magnet, and found them accompanied in some instances, 
especially in the case of the bassdt from a hill near Ballymena, by 
minute quantities of iron in a metallic state ; a condition in which 
iron is scarcely known to exist among natural products, except in 
aSrolites, which cannot be considered as part of the terrestrial globe. 
In examining many crystals of magnetic oxide, Dr. Andrews 
never discovered lime as a constituent; but magnesia frequently 
replaced the protoxide of iron, as in one remarkable specimen from 
the schist rocks of the Moume mountains, the analysis of which 
formed the subject of a distinct communication. — Litera/ry Oaaette, 
No. 1860. 



CHEMICAL WOBKS ITBAB BELFAST. 

At the late meeting of the British Association at Bel&st, an ex» 
cursion was made by the principal chemists to the Bleaching works 
of Fenton and Co. Here they saw the linen steamed in large 
wooden vats, and alternately immersed in a «ol\i^\fit!L c/l ^St^<(sn!^^ ^ 
lime mixed with carbonate of soda and ot frai\t^xxni& «a\^. '^kbb| 
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times daring this process, the linen is violently beaten about bj 
lai^e wooden arms in a stream of water. The party was then con- 
ducted to machines in which the linen is rubbed with a strong soap, 
then to another by which it is starched, and subsequently to the 
beetles, where by a long continued thumping the peculiar ^oss is 
imparted to the linen fabric The visitors after tiiis drove to the 
vitriol works of W. Boyd and Co., where are prepared not only oil of 
vitriol, but also the carbonate of soda and chloride of lime used in 
the bleaching process. They were conducted over enormous leaden 
chambers in which the sulphuric acid is made, to the leaden obtens 
where it is concentrated, and the platinum-still in which the evapo- 
ration is completed; and then off among the salt and condensed 
hydrochloric acid, and the coal, chalk, and sulphate of soda wadting 
to be mixed together to form in the furnaces the "black cake," from 
which the alkaline carbonate is extracted ; and in the midst of all 
this were retorts for the evolution of chlorine gas, which, passed over 
lime, forms the bleaching powder. Leaving this, the chemists visited 
the starch and glue works of Mr. Tucker, where they beheld meal 
converted into starch, and rough scraps of hides and hoofs into' glue 
and size. Those who wished to see the further progress of the linen 
manufacture visited the Clonard Print Works, and inspected the 
various processes by which coloured patterns are impressed on this 
the staple article of the commerce of Ulster. — Literary Cheette, 
No. 1860. 



IBISH BOG BUTTER. 

A SPECIMEN has been shown to the British Association, by Mr. 
J. A. Brazier. The substance bearing this name is found accidentally 
in the various boggy districts of Ireland, sometimes also in ScoUand, 
and is usually in small kegs. Nothiog appears to be known as to 
what this substance formerly was, or the time of its deposit. The 
keg, the specimen supplying the material for the experiment, was 
found in this district (Belfost), and was given to Mr. Brazier by Dr. 
Andrews for the subject of examination. The kegs in which the 
butter was found give an example of the most primitive form of 
construction, and are about one foot in height aod ten inches in 
diameter. Mr. Brazier proceeded to detail the purely scientific 
results of his experiments on this substance. 



FLAX IN IRELAND. 

Db. Hodges has read to the British Association a paper " On the 
Growth and Treatment of the Flax Plant." He traced the use of this 
plant in Ireland from the earliest period ; gave a minute account of a 
crop grown by himself to illustrate its cultivation ; detailed analyses of 
some proximate constituents; and described the whole process of 
preparation of the fibre for the spinner. Besides the ordinary 
methods, he spoke of an entirely new process for removing \he 
epidermis from the real flax (patented by Mr. Watts). It is effected 
Jbj' means ofexpofdng the sta&s to tihe VnSLuen!;^ oi «te«au. ounfined in 
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closed chambers' and squeezing them between long rollers. This 
paper was abundantly illustrated by diagrams of apparatus, and 
samples of the material in every stage, from the plant as taken from 
the field till it is worked up into fine damask. A brisk discussion 
followed the reading, in which several manufacturers took an active 
part ; when Claussen's process for converting flax into an imitation of 
cotton was supported by Dr. Ryan, and freely canvassed by others. 
The numerous works in Belfast and its vicinity afforded to members 
of the Association ample opportunity of examining the whole prepa- 
ration of flax. The plant grows abundantly in the fields. It was 
being cut down and stacked at the time, and parties of chemists 
vifflted Schenk's steeping works, where they saw the flax lying in 
large vats of heated water undergoing fermentation, by which the 
outer coating is removed ; and as according to Dr. Hodges this is the 
butyric fermentation, it may be readily imagined that the odour 
emitted was strong, and anything but agreeable. In the same 
establishment was seen the process of scutching, by which the central 
woody matter is broken up and removed. The flax-mills in the 
neighbourhood exhibited the further process of hackling, by which 
the fibre is thoroughly cleansed previous to being spun into thread 
and woven into a variety of textures. — Literary Gazettey No. 1861. 

STBTOHNINB AND BITTER BEBB. 

In the course of a Lecture on the subject of Public Health, deli- 
vered in March, 1 852, at the Conservatoire des Arts et Metiers, in 
Paris, Professor Payen, referring to the Alkaloid Strychnine, revived 
an old story, that this substance was manufactured in France, and 
sent over to England to adulterate bitter beer. Such a statement 
could hardly have been received, even for a time, in England, were it 
not notorious that many of our inferior beers are adulterated to a 
fearful extent. One of the main causes of the greater consumption 
of bitter beer seemed to be, that there was less opportunity for 
*' doctoring" it than with the sweeter and thicker forms of porter 
and ale. It was therefore not to be wondered at, that when this 
announcement of the Professor's was made public in the newspapers; 
it excited much attention and anxiety. Although there are d priori 
reasons that would have rendered it highly improbable that so 
powerful a poison as strychnine could be used to adulterate food 
without detection, the public are indebted to Mr. Allsopp, one of our 
lai^est bitter-ale brewers, for furnishing them with the means of 
detecting any such adulteration, and of so demonstrating that his 
own beer at least contains none of this deleterious agent. When 
M. Payen's announcement was made, several of our daily and weekly 
journals took up the subject; but as time was precious, Mr. All- 
sopp commissioned Professor Graham, of University College, and 
Dr. Hofinann, of the Royal College of Chemistry, to report on the 
subject. The labours of these two distinguished chemists have re- 
sulted in the discovery of a test delicate enough to detect the thou- 
sandth part of a grain of strychnine, and of a m.ea.Tva oi ^^^<^»x%^kc^ 
this agent from any form of beer in which it xaa:^ \» c<Ki\»Kaft\« '\^o» 

N 2 
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mode of detecting the strychnine is, to moisten the powder witfa a 
singlfrdrop of undiluted sulphuric acid, and then to add a small frag- 
ment of chromate of potash. The mcnnent the latter oomes in con- 
tact with the liquid, a beautiful and most intense violet tint is 
speedily diffused over the whole liquid, which disappears entirely 
again in a few minutes. This effect, however, is not produced when 
organic matter is present, whence the strychnine must be first sepa- 
rated from the beer, which, if any is present, may be obtained by 
adding to the beer animal charcoal. This substance takes up the 
strychnine, which may be afterwards dissolved up by spirits of wine. 
The solution, on being distilled, leaves the strychnine in a solution 
of a watery fluid, which is treated with potash, and afberwards with 
ether. The ether holds in solution the s^chnine in a state suffi- 
ciently pure to be detected by the test. Although by this prooesB a 
half grain of strychnine was easily detected in half a gallon of 
beer, no one of the specimens of beer which were examined by 
Messrs. Hofinann and Graham — fit>m bond, hotels, and other souroes 
— <:ontained the slightest trace of the deleterious agent. It appears, 
fit)m inquiries directly put to M. Payen by the English chemisti^ 
that he had no other authority for miaking his statement than that 
of the late M. Pelletier, a manufiicturer of organic products in Paris, 
who ten or twelve years ago had a large order for stiychnine whidi 
was sent to England, and which he was informed was employed to 
complete the bitter of certain kinds of beer. We cannot but think 
that M. Pelletier was misinformed ; and the large quantities sent 
to England may, we think, be better explained by the fiiot, tiiat 
about ten or twelve years ago it was recommended in vaaioai 
diseases by some members of the medical profession, and given more 
extensively at that time than its virtues have since warranted. 
Even M. Payen, in the lecture which has excited so much attention, 
expressed his conviction that the fr^ud had now ceased. — A^tancemm, 
No. 1281. 

Prof. liebig has addressed a letter to Messrs. Allsopp, confirming 
the excellent Report of Professors Graham and Honnann, upon 
the alleged adulteration of pale ale by strychnine, and the very 
simple process indicated by them for detecting the most mhrate 
quantity of strychnine contained in beer. Prof. Liebig has satisfied 
himself of the great convenience and accuracy of their method, and 
has frirther assured himself, by an analysis of several specimens of 
pale ale obtained from London houses, supplied by Messrs. Allsopp's 
establishment, of the utter groundlessness of the imputation, that 
this beer was poisoned with strychnine. ** I am positive (adds Prof. 
Liebig) and am supported in my views by the concordant analyses 
of all chemists who have occupied themselves with the examination 
of beer, that the poisoning of pale ale with strychnine has nev9 
occurred. I believe I may safely add, that it never will toke place; 
for although an ignorant brewer might be induced from interested 
motives to add Nrtx vomica to his beer, the word strychnine so 
forcibly auggesta one of the most virulent poisons, that whoever has 
heard anything about stiybhmne at aU, \a frox« \a\>« vsnvc^ ^ HaiL 
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By adulterating his beer with strychnine, the brewer would be 
knowingly committing a crime which, in the present state of science, 
must be followed by immediate detection and punishment. 

" Mr. E. Merck of Darmstadt, one of the most extensive strych- 
nine manufacturers in Europe, informs me that this substance is 
peculiarly adapted to destroy vermin of all kinds. In many parts of 
Germany it is the popular poison for rats and mice. This fact fully 
accounts for the large amount of the drug that has lately been intro- 
duced into commerce. 

" The specimens of your pale ale sent to me have afforded another 
#>pportunity of confirming its valuable qualities. I am myself an 
admirer of this beverage, and my own experience enables me to 
recommend it, in accordance with the opinion of the most eminent 
English physicians, as a very agreeable and efficient tonic, and as a 
general beverage both for the invalid and the robust." 

PROGRESS OF PHOTOORAFHY. 

T^ Cdhtype Patent Bight. — In the morning journals of Aug. 13, 
appeared two letters, being a correspondence between the Presidents 
<^ the Boyal Society and Royal Academy, and Mr. H. Fox Talbot, 
which created considerable interest among the lovers of the art 
of Photography. Observing the rapid advance which, owing to com- 
petition, the art of obtaining sun-pictures upon paper is making in 
JPrance, the representatives of art and science in this country 
requested the wealthy inventor and patentee to make such altera- 
tions in the exercise of his right as may obviate the difficulties which 
appear to hinder the progress of the art in England. Mr. Fox 
Talbot, feeling himself unable to pursue the different applications 
that have opened out in this beautiful art, generously responded 
to the request by surrendering his patent, and offering it as a free 
present to the public, ^ all its branches, excepting that of taking 
calotype portraits for sale. 

The Calotype process was made the subject of a patent in 1841, and 
on tiie 10th of June in that year a paper was read before the Royal 
Society, ^ving an exact description of the manipulatory processes. 
This paper was not published, as a law of the Society excludes the 
publication of all matters ifdiioh are the subjects of patents. In 
1842, Mr. Talbot obtained a second patent for sundry improvements 
in the calotype, which had reference more particularly to the fixing 
of the picture. More recently another patent was obtained by Mr. 
Talbot for photographic pictures on porcelain tablets, and for sundry 
improvements by Mr. Malone in the use of albumen on paper and 
glMs; and lastly, the same sentleman patented his so-called "In- 
stantaneous process," of which he published an account in 1851. 
There have been sundry very unpleasant disputes as to the claims of 
the patentee, but these are now happily ended by the announcement 
of the resignation of the patent right. 

" Photographic portraits for sale " are still reserved by the patentee. 
This, we understand, has arisen from the dii&.cra\t<j ^i «R^>^Tfir^^ 
amount of compensation which should \>e gvN«ii \a ^caa V^'^' 
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licences from Mr. Talbot for the practice of the art. — Xtftrory 
Ckizette, No. 1858. 

The Traveller's Camera. — The following interesting letter, "which 
we give in an abridged form, has been addressed by Mr. Fox Talbot, 
the inveotor of the Talbotype process, to the Literary Gazette : 

Lacock Abbey, Nov. S8. 

A friend recently returned from Egypt, Syria, and other parts (A 
the Levant, and who has brought home with him a large collection of 
photographic views, has written to me respecting the difficulties he 
had to contend with in those scarcely civilized regions, where he had 
only a tent — often only his cloak — under which to manipulate. 

I think, therefore, that I shall perhaps be rendering some service 
to other wandering photographers by describing the method which I 
myself employ under similar circumstances. 

At first I was accustomed to prepare the paper beforehand, which 
retained its sensibility during some hours sufficiently well. But this 
method had, in the first place, the inconvenience of being expoaed 
to occasional fsiilure, which required all the principal points of view 
to be taken in duplicate as a necessary precaution. And, seoondfy, 
it required the use of as many paper-holders as there were prepared 
sheets of paper ; because, on the supposition of the operator being 
unprovided with a tent, or some substitute for one, and of his not 
meeting with a shelter of any kind, it was a matter of difficulty to re- 
move the photographic pictures from the paper-holder and place fr^sh 
sheets of prepared paper therein, without allowing a gleam of light 
to fall on them during the exchange. Add to this, that in order to 
have a reasonable degree of security, that the paper would keep good 
for twelve or twenty-four hours, it was found advisable to diminish 
its sensibility, so that it would not work well by an evening or failing 
light. These inconveniences led me to the invention of a modus oper- 
andi to which I propose to give the name of the Traveller's Camera, 

First, I mount the camera itself upon a board of its own breadth, 
but two or three inches longer than it. I then make a table or sup- 
port, beneath the sur&ce of which are sunk or concealed three troughs, 
which are retained in fixed positions. One of these is intended to 
hold a solution of nitrate of silver ; the second, either a solution of 
gallic acid, or sulphate of iron ; and the third, water. The usual 
paper-holder is dispensed with, but instead of it there is a simple 
frsune, to which a sheet of paper or pane of glass can be attached 
from behind, and taken away again, while the upper frame remains 
in the camera. The upper part of the frame carries a long handle, 
passing through the lid of the camera, which may either stand up- 
right, or, if it be jointed, it can be folded down on the camera. 
When the camera is placed on its table, or support, it can move 
upon it in one direction only, backward and forward; being confined 
to that motion by two parallel strips of wood, upon which are placed 
certain marks corresponding to a mark upon the camera, indicating 
that when either of these marks are brought into union, then the 
paper-holding frame of the camera \b in «i ^Q:it\ca\. \\il<& over the 
'^*mtre of one of the troughs. "WVieii amv©^ a^. >3i[ift w»xl^ ^1 «j^«^\sl 
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the modus operandi is this : having first filled the troughs with their 
respective liquids, the camera is placed upon its table or support, and 
this again upon a stand, which is usually required to give it a due 
elevation firom the ground. The camera is pointed at the object, and 
a sheet of ground glass is placed in the frame from behind to obtain, 
the focus, and is then removed, and a sheet of prepared iodized paper, 
or a plate of iodized glass (which of course must not be at all sensi* 
tive), is put in its place. A door is then shut at the back of the 
camera^ which places the prepared paper or glass in the dark. The 
camera is then moved on its support to the mark indicating the 
trough of nitrate of silver. The object-glass of the camera is then 
closed. The operator next takes hold of the frame by its handle and 
pushes it down into the trough below, which he is enabled to do by 
reason of a narrow slit in the bottom of the camera, which allows a 
passage. He then draws it up again immediately. He then opens the 
object-glass of the camera, and after a due time closes it again. He next 
moves the camera on its support to the mark indicating gallic acid, or 
sulphate of iron. He then, as before, pushes the frame down and lifts 
it up again, either immediately or after a due length of time. He 
then, in a similar way, drops the frame into and out of the trough of 
water. He next opens the door at the back of the camera, and 
ts^es out and examines the picture he has obtained, which for that 
purpose he may freely expose to the light. If not satisfied with it, he 
tries again, correcting his process by his first experience. But if he 
is sati&ed with his pictiu-e, he deposits it in his box. It is not yet 
quite finished, but the finishing process is deferred without incon- 
venience until after his retium in the evening. H. Fox Talbot. 

Photographic Landscapes on Paper.—- Sir John Herschel has com- 
municated to the Athenceum, No. 1311, the following application, by 
his brother-in-law, Mr. John Stewart, resident at Pau, Pyrenees. 
Sir John Herschel observes, introductorily : — "The extreme sim- 
plicity employed by him for the preparation of the paper, its uni- 
formity, and the certainty attained in the production of its results, 
seem to render it well worthy of being generally known to travellers. 
The air-pump employed may be one of so simple a construction as to 
add very littie to either the weight, bulk, or expense of the appa- 
ratus required for the practice of this art. The obtaining of a 'very 
perfect vacwum for the imbibition of the paper, being a matter of 
UtUe moment — a single barrel (worked by a cross handle by direct 
pull and push), furnished with a flexible connecting-pipe, and con- 
structed so as to be capable of being clamped on the edge of a table, 
would satisfy every condition." 

" Thanks to the valuable indications of Prof. Regnault, of the 
Institute," says Mr. Stewart, "I have been enabled to produce, 
what appears to me most satisfactory results in Photographic Lamd- 
scapes on Pa/per, 

** The following observations are confined to negative paper pro- 
cesses, divisible into two — the wet and the dry* The solutions I em- 
ploy for both these processes are identical, and are aa fc\Ww \ — 

SoJutioD of Iodide of Potassium, of the strength ol b ^axU ol VoQiAa \ft\^ ^ 
pare water. 
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Solution of Aoeto-Nitrate of Silver, in the follovdng p roportiom; 15 parts of 
nitrate of silver ; 30 of glacial acetic acid ; 150 of distilled water. 

Solation of OsAlic Acid, fbr developing, a saturated eolation. 

Solution of Hypoeulphite of Soda; of the strength of 1 part hypo, of soda to 
fh>in 6 to 8 parts water. 

The solutions employed are thus reduced to their simplest possible exprcssfcm, 
tar it will be observed that in iodizing I employ neither rice-water, sugar of mUkt 
fluorine, cyanure, nor flree iodide, Ac. See. ; but a irtmple solation of iodide of 
potassium (the strength of this solution is a question of considerable importHHe^ 
not yet, I Uiink, suf&uently investigated). 

For both the wet and the dry processes I iodise my paper as follows : — ^Tn atrsy 
containing the above solution I plunge, <me by one, as many ^eets of paper 
(twenty, thirty, fifty, ke.) as are lik^ to be required for some time. This is 
done in two or three minutes. I then roll up loosely the whole bundle of sheets, 
while in the bath ; and picking up the roll by the ends, drop it into a cylindricsl 
glass vessel with a foot to it, and pour the solution therein, enough to oover the 
roll completely (in case it should float up above the surfkee oMT the solutloo, a 
little piece of ^ass may be pushed down to rest across the roll of paper and prs- 
▼ent its rising). The vessel with the roll of paper is placed under the rmsdver of 
an air-pump and the air exhausted ; this is accomplished in a very few minntes, 
and the paper may then be left five or six minutes in the vacuum. Shoald the 
^ass be too high (the paper being in large sheets) to be inserted under a paea- 
matic pump receiver, a stiff lid lined with India-rubber, with a vslve in the 
centre communicating by a tube with a common direct- action idr-pump msy be 
employed with equal success. After the paper is thus soaked in vacuo it Jk re- 
moved, and the roll dropped .back into the tray with the soluthm, and then riieet 
by sheet picked off and hung up to dry, when, as with all other Iodised paper, it 
^idll keep for an indefinite tune. 

I cannot say that I flilly understand the rationale of the action of the air-pump, 
but several valuable advantages are obtained by its use: — ist. TIm paper Is 
tiioroug^ily iodised, and with an equality throughout that no amount of (itimlrtng 
procures, for no two sheets of paper are aMke, or even one, perfect throoi^oatin 
texture ; and air-bulbs are impossible. 2nd. The operation is accomplished in a 
quarter of an hour, which generally employs one, two, or more hours. 8rd. To 
this do I chiefly attribute the ftust that my paiper is never solarised even in 13m 
brightest sun ; and that it will bear whatever amount of exposure is neoesssry 
for the deepest and most Impenetrable shadows in the view, without injury to the 
bright lights. 

Wet Process. — To begin with the wet process. Having prepared the Sbove 
solution of aceto-nitrate of silver, float a sheet of the iodised paper upon the 
surface of this sensitive bath, leaving it there for about ten minutes. During 
this interval, having placed the glass or slate of your slider quite level, <Up a 
sheet of thick clean white printing (unsised) paper in water, and lay it on the 

glass or slate as a wet lining to receive the sensitive sheet. An expert niani|»- 
&tor may then, removing the sensitive sheet ftt>m the bath, extend it (sensitive 
side uppermost) on this wet paper lining, without allowing any air globules to 
Intervene. But it is difBcult, and a very simple and most eflfbetnal mode of 
avoiding air-globules, particulariy in handling very large sheets, is as follows: 
Pour a thin layer of water (Just sufficient not to flow over the sides) upon the 
lining paper, after you have extended it on your glass or slate, and then lay down 
your sensitive paper gently and by d^rrees, and floating as it were on this I^yer 
of water ; and when extended, taking the glass and pi^pers between the flngw 
and thumb, by an upper comer, to prevent their sHpplng, tilt it gently to allow 
tiie interposed water to flow off by the bottom, which wiU leave the two sheets <^ 
paper adhering perfectly and closely, without the slightest chance of idr-bubbles ; 
it may then be left for a minute <»* two, standing upright in the same position, 
to allow every drop of water to escape ; so that when laid flat again or placed in 
the slider none may return back and stain the paper. Of course, the sensitive 
side of the sheet is thus left exposed to the uninterrupted action of the lens, no 
protecting plate of glass being interposed,— and even in this dry sjkI warm 
climate I And the humidity and the attendant senrttiveneas folly preserved for a 
couple of hours. 
To develope views thus taken, the ordinary saturated solution of galUc acid is 
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ttnplojed, never requiring the addition of nitrate of silver; thus preserving the 
perfect parity and varied modulation of the tints. The fixing is accomplished as 
nsoal with hyposulphite of soda, and the negative finally waxed. 

Dry ProeeM.—In prepuring sheets ftMr use when dry tor travelling, Jbc., I have 
disended the use otpreviowtly waxed paper, — thus getting rid of a troublesome 
operation,— and proceed as follows: Taking a sheet of my iodi2:ed paper, in 
pboe of floating it (as for the wet process) on the sensitive bath, I plunge it 
nirly Into the bath, where it is left to soak for five or six minutes— then removing 
it, wmrit it for about twenty minutes, in a bath or even two of distilled water, to 
remove the excess of nitrate of silver, and then hang it up to dry (in lieu of 
drying it with blotting paper). — Paper thus prepared possesses a greater degpree 
of senoitiveness than waxed paper, and preserves its sensitiveness not so long as 
waxed paper, but sufficiently long for all practical purposes, say thirty hours, and 
even more. The English manufactured paper is far superior for this purpose to 
the French. To develope these views, a few drops of the solution of nitrate of 
diver are required in the gallic acid bath. They are then finally fixed and 
waxAd as usuiU. 

These processes appear to me to be reduced to nearly as great a degree of 
simplicity as possible. I am never troubled with stains or spots, and there is a 
regularity and certainty in the results that are very satisfactory. Tou will have 
olMerved, too, how perfectly the aerial perspective and gradation of tints are 
preserved — as also how well the deepest shadows are penetrated and developed 
— speaking, in fact, as they do, to the eye itself in nature. In exposing for land- 
scape, I throw aside all consideration of the bright lights, and limit the time 
with refsrence entirely to the dark and feebly-lighted parts of the view ; with a 
Sl-inch lens, the time of exposure has thus varied trova ten minutes to an hour 
and a half, and the action appears to me never to have ceased. 

The influence of the air-pump in this appears to me very sensible, and deserv- 
ing of ftirther examination and extension. I purpose not only iodizing, but 
rendering the paper sensitive with the action of the air-pump, by perhaps 
suspending the sheet after immersion in the nitrate bath under the receiver of 
the air-pump for a few minutes, before exposure in the camera, or by some 
other mancBuvre having the same object in view. 

I should add, that I have chiefly employed Canson's French paper in iodizing 
with the aid of the pump. Few of the Elnglish manufactured papers are suf- 
ficiently tenacious in their sizing to resist the action of the pump, but they may 
easily be made so ; and were, in short, the English paper so far superior in 
qnality to the French, only better sized, that is, with glue less easily soluble, even 
though more impuret there is scarcely any limit to the beauty of the views that 
najght be produced. 

There are more minor details that might be g^ven ; but I fear repeating many 
a ** twice-told tale," acquainted so little as I am with what is doing; — the 
preeeding, however, may have some interest ; and whatever is of value is entirely 
due to our friend M. Regnault, ever so generously ready as well as able to aid and 
enooorage one's efforts. — John Stewa&t. 

Iodide of Ammonium, — Mr. I. B. Hockin has addressed to the 
Alkenaeum a letter, recommending the substitution of the Iodide of 
Ammonium for the iodide of potassium in the Collodion process. 
Mr. Hockin is anticipated by M. Adolphe Martin, who, in the 
Comptes Bendtu of July 5, recommends the use of that salt. M. 
Martin also converts the negative collodion picture into a positive 
one, by plunging it, after it has been developed with the proto- 
BiL^hi^ of iron, into a bath of the double cyanide of silver and 
potetsh, made in the proportions of 60 grains of nitrate of silver 
and 875 grains of the cyanide of potassium in about two quarts of 
water. On the use of the iodide of ammonium Mr. Hockin remarks : 
— ** It possesses many collateral advantages. The double iodide of 
silver and ammonium dissolves to almost any amount and with great 
£Bkcility in the collodion, and does not deposit a portion of its eHver^ 
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like the corresponding potash compound. Conseqiieiitly, the ool' 
lodion may be iodized and used within an hour. It does not so 
greatly impair the tenacity of the resulting film ; nor does it tend to 
thin the coUodion to so great an extent ; nor does the mixture 
become discoloured by any means as rapidly. I have kept a quan- 
tity at a heat of 70° F. during a fortnight without producing any 
change in its appearance, the bottle being not full and frequently 
opened. By the addition of from ten to twenty drops of a saturated 
solution of the above-mentioned double iodide in alcohol to each 
ounce of collodion, I have procured good positive pictures of build- 
ings in a fraction of a second, and a negative portrait in one second, 
without otherwise departing from the usual process." 

Beauford^s ** Accelerators," — Mr. Beauford, of Hastings, has r^s- 
tered the following invention, which, by being applied to the usual 
Daguerreotype instrument, materially inca-eases its power and capa- 
bilities in a variety of ways. 

It is thus described in the Mechanics* Magazine: The object-glass 
used on this occasion was one of Voigtlander's double achromatic 
daguerreotype lenses, with a diameter of 8} inches. We took our 
seat about 6 feet from this instrument, and our portrait was taken 
in 40 seconds, the operation in this case being unassisted by any ad- 
ditional apparatus. The next step was to apply one of Mr. Beau> 
ford's ** accelerators " to the instrument, when a portrait was ob- 
tained* in the space of 25 seconds, the instrument and ourself 
remaining unmoved. This accelerator was next removed and 
another substituted, when the time was shortened to 15 seconds. 
A third step was made, and the accelerator on this occasion did its 
work in less than 10 seconds. As the accelerator increased in power, 
the portraits diminished in size, but the life-like appearance of the 
portraits thus obtained was very striking, the picture appearing in 
high relief, devoid of the flat appearance observable in daguerreo- 
type portraits taken in the usual way. 

We may here remark, that the portraits thus taken were obtained 
while the room was shaded with a thick cloth, or the time of opera- 
tion would have been still further abbreviated. On a subsequent oc- 
casion the cloth was removed, and the result was, that the photo- 
graphs were obtained in one-third the time required on the previous 
occasion ; for instance, a portrait which required 15 seconds on the 
previous day, only took five seconds on this, so that a portrait which 
occupied 10 seconds before, now only required about three seconds. 

Thus from the same instrument, without any change of position 
beyond a little screwing of the moveable parts of the camera, we 
had four different portraits taken, varying from a considerable size 
down to a much smaller one. Had not the accelerator been em- 
ployed, a change of instrument must have taken place, or else a 
change of position, which process would have required more space than 
most studios would permit, to say nothing of other inconveniences. 
From our own observations we can state of Mr. Beauford's inven- 
tion^ that it is eminently qualified to cheapen and facilitate photo- 
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graphic operations. Tnstead of having four costly instruments of 
Taiious sizes, the operator need have but one large one, as by em- 
ploying different accelerators (which are very much cheaper than 
an entire instrument) he can obtain portraits of any degree of dimi- 
nution. He also avoids all trouble of moving his apparatus about 
to catch the required foci for portraits of different magnitudes. He 
will likewise find the accelerator so to intensify the solar influence, 
that by its aid he will be able to take portraits in dull weather which 
would defeat his best'efforts with the ordinary instrument. 

Photographers will understand us when we tell them that no dia- 
phragms are employed in this process. Respecting these appliances 
we could call the attention of artists to the fact, that a diaphragm 
diminishes the amount of solar radiation which enters the camera, 
and therefore weakens the power ; whereas the accelerator, while 
it diminishes the size of the portrait, increases the strength of the 
actinic influence, and abbreviates the time of the operation while it 
improves the result. 

It has long been an objection to photographic portraits that they 
are distorted, the central and forward parts being disproportionately 
large. This is generally observable in the case of the hands, which 
appear of a size not very agreeable to any one of the gentler sex 
who may have been the sitter on the occasion. By employing Mr. 
Beauford's accelerator this is entirely obviated, and the representa- 
tion is in all respects a faithful one. 

In the ordinary process, when an operator requires a smaller por- 
trait he has to draw his instrument further back, in doing which he 
loses power, his lenses receiving a lesser amount of radiation from 
the object. By using the accelerator, he is enabled to maintain his 
former position, and hence avoids a loss of power. As we have said 
before, no distortion arises from this process. 

Negative Photographic Paper. — M. Gustave Legray has communi- 
cated to the Moniteur Industriel (translated in the Mechanic's Maga- 
zine,) the use of a size adapted to any kind of paper. The substance 
used for this size is. virgin wax, which is kept at a temperature of 
100° centigrade, in a large flat vessel, and the paper is immersed 
therein until completely saturated with the wax. The sheet of 
paper is then withdrawn, and laid between several pieces of blotting 
paper, over which a moderately heated iron is passed, which causes 
the blotting-paper to absorb the superfluous wax. If the paper is 
properly prepared, there will be no gloss whatever on its surface, 
and it will be perfectly transparent. The waxed paper is then im- 
mersed in a warm solution composed as follows : 

1000 parts of rice water. 40 parts of sugar of milk ; 16 do. of 
iodide of potassium ; 0.80 do. cyanide of potassium ; 0*50 do. fluoride 
of potassium. The sheet of paper should be laid in this solution for 
half an hour, and it may then be withdrawn and hung up to dry. 
The paper is then immersed in a clear solution of aceto-nitrate of 
sOver, which is thus formed : — 300 parts distilled water ; 20 do. azo* 
tate of silver ; 24 do. crystallizable acetic acid; 5 do. "Wi\ssia3k<JM«.' 
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coal. The animal charcoal serves to render the paper more Bosoep- 
tible to receive impressions, and decolorizes the sc^utioos when they 
have been previously used. The paper should remain three mhrat^ 
in this solution, and in order to insure oontact with the liquid, the two 
sides of the sheet should be rubbed over with a Inrush. The paper is 
then washed several times with distilled water, and well-dried be- 
tween pieces of blotting-paper. Paper thus prepared may be taken im- 
mediately into the dark chamber, and it is not necessary to mh^ect 
the image to the action of gallic acid on its removal from the oamers: 
this may be deferred till the evening, or even the next day, or the 
day following. The paper may be kept in a dark place for mors 
than a fortnight without undergoing any alteration, and in ikaa 
respect offers greater advantages than any of the photogiaphie 
papers hitherto known. The solution of gallic acid is oompoaed of 
1 part of gallic acid, half part (0*5) of axotate of silver, and 200 parte 
of distilled water. The image ia fixed as usual by hydrosnlphite of 
soda. This process, M.Legray states, is so easily put in praotioe that 
by it he has often taken from 25 to 30 photographs a day. 



THE HILLOTTFB. 

A LETTEB from New York in the Qlcugow Herald annoimoes "a 
new process of 'Daguerreotyping,* discovered by Mr. L. L. Hill, of 
Westkill, State of New York, whereby is obtained, upon the Da* 
guerreotype plate, portraits fh>m life, landscape views, &c. Ac., all 
in the most brilliant perfection of nature's own form and ookraiing. 
. . . I cannot bettor describe these pictures, than by comparing 
them to the rich enamelled sur&ces of some of the finest porcelain ; 
owing to this characteristic, the Hillotypes have a surprising rdirf 
and atmospheric appearance, much resembling in reality the iUusioiu 
of the 'Stereoscope.' The hardness and imperishable character of 
these, pictures may be judged of from the £9tct, that they are finished 
by long-continued buffing — in other words, the silver plate having 
upon it the Hillotype picture, is subjected to very hard rubbing with 
buff leather, stretehed upon a narrow board, and it is passing strange 
what an improvement tiiis effects upon the first result, as it issues 
from the developer. The theory of the process is charmingly simple, 
and beautifully compatible with the admitted philosophy of colours. 
No colouring matter is conveyed to these plates, but the hues they 
take on are owing to molecular arrangement, each ray of the spectrum 
acting with its own intensity and in its own peculiar mode in break- 
ing up and changing the form of the sensitive surface. The action 
once commenced, in ever so slight a degree, is carried on, not by the 
use of colouring matter, but by way of a continued decomposition 
produced by a change of the means — substituting chemical agency 
for actinism. The process is an exceedingly quick one, portraits are 
produced by it in diffused light, in the short space of from one to 
ten seconds; landscapes, in tiie fraction of a second. This will be a 
vast advantage in the practical working of the process, there appear- 
ing DO reason to doubt that not only masj t«i\.\xto Xs^ ws\j\«iftL vbl \!a^ 
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quiet ttillneeB, but in motion. It will be applied to omitbology, 
botany, morbid anatomy, and to yarious other purposes." 

MIOBOBOOnO PHOTOOBAFHB. 

Mb. S. W. Dallas, Boyal Institution, Edinburgh, has observed 
in the Athencpwrnt No. 1282, that " the collodion process on glass 
aflbrs peculiar fiunlities for woridng with the microscope; but as the 
aooomulation of the plates is highly inconvenient, it appeared de- 
sinMe that some method should be devised for the preservation of 
the pioture without the glass. This may be effected by transferring 
it to a piece of waxed paper, which forms a most excellent substitute. 
The process is very easy. The picture having been obtained, the 
film of ooQodion is floated off the glass under water, and removed to 
a bath of isinglass so weak as to be fluid when cold; in this bath the 
waxed paper having been previously soaked for a few minutes, the 
arrangement and extension of the pellicle is effected by gently 
moving it with the fingers, and then carefully raising up both it and 
the paper together, heading them so as to let the water run from 
between them. It is necessary to hold both, for the film slips about 
very easily. Blotting paper will then absorb some of the superfluous 
water, and the remainder may be forced out by rubbing slightly, but 
always in one direction. By drying the whole under pressure the 
picture will be found firmly adherent to the paper. I am &r from 
offining the specimens sent as perfect examples of what may be 
eflEected by the aid of the microscope, — but shall be glad to know 
whether the transfer of th6 film of collodion from the glass plate to 
the waxed paper may be considered an improvement, as it would cer* 
tainbf seem to offer some advantages. I may observe with respect 
to the production of images of transparent objects, that there may be 
some aoubt whether in all cases the photographic picture is true : — 
for the light being decomposed in its passage through them, will, of 
ootuse, aSSict the fidthfiilness of the image. 

I un, &c., 

E. W. Dallas. 

\* Mr. Archer has been in the habit of separating the film of col- 
lodion from the glass and transferring it to paper ; but it appears to 
UB that there are some valuable suggestions in our Correspondent's 
note. — ^Ed. Atherueum, 

FIXATION OP GOLOUBB. 
M. NiSPOE DE SAmr-YiOTOB has laid before the Paris Academy of 
Scienoes, Daguerreotypes upon which he had succeeded in fixing, in 
a manner more or less permanent, colours by the camera obscura. 
M. Niepce states, that the production of all the colours is practicable, 
and he is actively engaged in endeavouring to arrive at a convenient 
method of preparing the plates. *'I have begun, "he says, ''by re- 
producing in -Uie dark chamber coloured engravings, then artificial 
and natural flowers, and lastly dead nature— a doll, dressed in stufb 
of different colours, and always with gold and «\Vv«;t \^e«. \ \tss:q^ 
cbtsuned all the coloun; and; what ia stiW. mox^ esX.'ranit^'v^'ax^ 'os^ 
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more curious is, that the gold and the silver are depicted with their 
metallic lustre, and that rock-crystal, alabaster, and porcelain, are 
represented with the lustre which is natural to them. In producing 
the images of precious stones and of glass we observe a curious pecn- 
liarity. We have placed before the lens a deep green, which has 
given a yellow image instead of a green one ; whilst a dear green 
glass placed by the side of the other is perfectly reproduced in ooloiir.'' 
The greatest difficulty is that of obtaining many colours at a time; 
it is, however, possible, and M. Niepce has frequently obtained 
this result. He has observed, that bright colours are produced much 
more vividly and much quicker than dark colours : — that is to say, 
that the nearer the colours approach to white the more easily ars 
they produced, and the more closely they approach to blade the 
greater is the difficulty of reproducing them. Of all others, the most 
difficult to be obtained is the deep green of leaves ; the light greem 
leaves are, however, reproduced very easily. After sundry other 
remarks, of no peculiar moment, M. Niepce de Saint-Victor informs ui^ 
that the colours are rendered very much more vivid by the action of 
ammonia, and at the same time this volatile alkali appears to fix the 
colours with much permanence. These results bring much more near 
than hitherto the desideratimi of producing photographs in thdr 
natural colours. The results are produced upon plates of aihrer 
which have been acted upon by chloride of copper, or some other 
combination of chlorine. The manipulatory details we understand 
are very easy. — Athenceum, No. 1308. 

EXHIBITION OP PHOTOOEAPHT. 

On Dec. 22, at the Society of Arts, a very remarkable exhibition 
of Photography included 774 specimens, the results of the several 
processes known as Talbotype or Calotype ; Waxed Paper ; Albu- 
menized Paper ; Albumenized Glass ; and Collodion. They were con- 
tributed by French, German, and Enghsh Photographers. The 
examples dated from the year 1840 to the close of 1852 ,* and thus 
fumi^ed an illustrated record of the art which they represented 
from its very commencement. — First in order of date was a curious 
collection of Photographs from ferns, grasses, and flowers, contributed 
by Capt. Ibbotson, and entitled ' Le premier livre imprime par le 
Soleil — L. L. Boscawen Ibbotson, Esq., 1840.' The title is borne out 
by the fact, that the title-page itself as well as the pre&ce, is sun- 
printed. — Mr. Fox Talbot exhibited a very interesting book contain- 
ing specimens of his productions from 1841 to 1846 inclusive. In 
this there are specimens of the application of the art to objects of 
almost every class ; and although many of them are imperfect, there 
are some which may be compared without disadvantage with the 
best of recent specimens. Capt. Ibbotson, in his Preface, refers to the 
experiments of Prof. Gerber of Berne — who, it is said, had for many 
years been endeavouring in vain to find some mode of rendering per- 
manent the pictures which it was known to chemists that the sun 
vtras capable of producing. Mr. Fox Talbot's first communication to 
the Royal Society on the subject "was Vn \^^^. 
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Looking to the importance of the specimens to Ai't as well as to 
tiieir general excellence, we find several features of the exhibition 
deserving of especial notice. The value of photography as a means 
of collecting truthful examples of architectural details — especially in 
the case of the florid ornaments of the ecclesiastical and other 
edifices of foreign coimtries, and indeed of our own also, — which 
could be transferred to paper only by first-rate draftsmen, and at a 
great expenditure of time — ^was admirably illustrated by this collec- 
tion. We saw there specimens of the most beautiful and fantastic 
carving in stone transferred to paper with undoubted accuracy, — and 
in many instances with the most delightful artistic efPect. Very 
many examples were marred, it must be admitted, by the intensity 
of the shadows, which completely hid that part of the work upon 
which they fell. This seems to arise from there having been too 
strong a light on the building at the time of taking the photog^ph. 
In the case of works in low relief the amount of sunshine would be 
of less importance ; — ^but where the surface exhibits great inequali* 
ties, such deep shadows are ruinous to the efiect of the picture. This 
GeuiU is, however, by no means universal; and many examples 
prove that it does not appertain to any of the modes, but is acci- 
dental. There was a large number of architectural specimens, 
including several interiors, which are very difficult to obtain. 
There were some beautiful pictures of the ruins of Nubia, Syria, 
and Upper Egypt, by M. Du Camp, forming part of a serial 
work published in Paris. The details of these remains are 
given with great beauty. M. Bretach's views of the city of Vienna 
exhibited great mastery in the manipulation of the art, and are 
stated to be the largest photographs ever executed. The smaller 
landscapes, rustic scenes, and masses of trees, exhibited very satisfac- 
tory progress in tone and aerial effects : some of the trees were ad- 
mirably rendered. There was a considerable number of portraits in 
difierent styles; many very clever productions. Besides a large number 
of specimens from the Great Exhibition, the collection included a num- 
ber of photographs of the old and also of the new Crystal Palace, by 
M. De la Motte, with whom, and Mr. Cundall, the idea of such an 
exhibition originated; and these gentlemen, together with Mr. Fen ton, 
who read a paper on the subject at the opening soirSe, gave great 
assistance to the Council of the Society of Arts in the execution of 
the project. There was one omission of some importance — namely, 
the exhibition of the various stages, and as &r as possible of the 
several processes, side by side. Selected cmd dbridged from the 
Athenceum, No. 1314. 



THE MIOROSCOFB AND THB} DAGUEBBEOTTPB. 

A PAPER has been read to the Microscopical Society by Mr. 
Hodgson, ''On the Reproduction and Delineation of Microscopic 
Forms." The author went into thehistory of the attempts made to 
delineate microscopic objects by means of the Daguerreotype and 
Talbotype. He referred more especially to tYi© \a\)crax^ ^1 "ti^xtsi!^^ 
C^udet, Carpenter, and Kingsley. He state^\i\\!^ <jOTCTVB>aaoLyjsffli5»^C^ 



192 TKAB-BOOK Or VAOIB. 

we could engrave from Daguerreotype plates, photograjAy would beof 
little service to the microBcopist, and recommended sketohee from 
the camera lucida, as much superior for the delineation of mionh 
Boopic objects. Mr. Delarue stated that he could not agree with the 
autibor as to his estimate of the value of photography to the nucro- 
scopist. So highly did he think of it, that he had recommended the 
Council of the Society of Arts to present Mr. Delves with a medil, 
for the series of representations which he had exhibited at the last 
meeting of the Microscopical Society. Mr. Shadbolt believed thtt 
photography would be of great service in delineating microsoopio ob* 
jects, — and exhibited a very beautiful representatton of tiie bee*! 
tongue, which he had succeeded in producing iq>aii » Buifaoe of 
collodion. Mr. Bowerbank saw no reason why we dionld not bo 
able to print irom photographic negatives with as mudi ease ae we 
now print from a drawing on steel or on stone. Mr. Hogg stated, 
that he should long since have published such plates, but for Mr. 
Fox Talbot's patent: — as that gentleman had now presented his 
patent to the public, such plates would not be long in making their 
appearance. Mr. Yarley pointed out some optical difficulties in pre- 
senting thick objects upon a flat surfiM» by means of i^otography, — 
and recommended a greater focal length for the object-glass, and a 
wider aperture. The Chairman stated, that he believed all the opti- 
cal difficulties might be easily removed. 

OHEMICO-OEOLOGICAL BESEABCH2S ON THB SULPHUBBTB WHICH ABI 
DECOMPOSABLE BY WATER. — BY E. FREMY. 

The object of this paper, says the Ctmvptea Jiendus for July 5, 1852, 
is to make known the production and principal properties of a ehsi 
of sulphurets, hitherto little examined; and the stuck- of which if 
alike interesting to chemists and geolog^ts, from the light which it 
throws on the formation of mineial waters. 

" When we consider (says Mr. Fremy,) the action of water on the 
sulphurets, we find that these compounds may be divided into three 
classes : the first comprises the sulphurets of the alkalies and of the 
alkaline earths which dissolve in water; the second is formed of the 
insoluble sulphurets ; the third consists of the sulphurets of boron, 
silicon, magnesium, and aluminum, which are decomposed by water ; 
these latter are scarcely known, owing to their preparation having 
hitherto been accompanied with great difficulties. In order to a 
thorough investigation of all the questions which are connected with 
the decomposition of the sulphurets by water, I first sought for a 
method by which, they might be easily prepared. This method I 
will now aescribe. 

'' It is well known that sulphur exerts no action upon silica, bo* 
racic acid, magnesia, and alumina. I imagined it might be possible 
to replace the oxygen in these substances by sulphur, by the inter- 
vention of a second affinity, as that of carbon for oxygen. Sueh de- 
compositions, produced by two affinities, are not rare in chemistry; 
and in some yet unpublished experiments on the fluorides, I had 
observed 4bAt the sulphuretof caxbon. Qom^\e\^^ ^a«»scv^q»^ tha 
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fluoride of oalcium mixed with silica, producing sulphuret of cal- 
dnm. I was therefore led to presume that the sulphuret of carbon, 
aeting by its two elements upon the preceding oxides, would remove 
the oxygen, by means of tiie carbon which it contains, and would, 
at the same time, form sulphurets ; this supposition I found con- 
firmed by experiment. In &ct, I have obtained the sulphurets of 
boron, ralicon, magnesium, and sUuminum, by submitting boracic 
acid, dlica, magnesia, and alumina, to the action of sulphuret of car- 
bon at a high temperature. To facilitate the reaction, and remove 
the snlphuret firom the decomposing action of Uie alkalies contained 
in the porcelain tabes, it is sometimes useful to mix the oxides to be 
reduced with charcoal, and to form them into little IhiIIs similar 
to those which are used in the preparation of the chloride of 
silicon. 

" I have ascertained by analysis that these sulphurets correspond 
to the oxides from which they have been derived. 

" I will now say a few words on the sulphurets obtained by the 
above method. The sulphuret of silicon had been obtained in small 
quantily by BerzeHus in the reaction of sulphur upon silicon, and 
by M. rierre in the decomposition of chloride of silicon by hydro- 
solphuric acid. I have obtained this substance with the greatest 
ease, by passing the vapour of sulphuret of carbon over pellets of 
chaivoal and gelatinous silica^ placed in a porcelain tube heated to 
bright red. The sulphuret of silicon condenses in the tube in beau- 
tifdl white silky needles, which are not very volatile, but are readily 
carried along by the vapour. 

" To show the interest which attadies to the examination of this 
Bobstanoe, it will suffice to mention here two of its reactions. When 
sulphuret of silicon is heated in a current of moist air, it is decom- 
posed, and furnishes silky crystals of anhydrous silica ; it is evident 
that we may explain, by means of this experiment, the natural pro- 
dncticm of certain filamentous crystals of silica. The sulphuret of 
siliooii in the presence of water is decomposed with a brisk evolu- 
tion of hydrosulphurio acid into silica, which remains entirely dis^' 
solved in the water, and is not deposited until the liquid is evapo- 
rated. It is impossible not to connect this curious property with 
those natural conditions under which certain mineral waters and 
siliceous incrustations are formed. 

As the sulphuret of silicon is probably produced in all those 
where silica is submitted to the double action of a binary com- 
pound which cedes sulphur to it, and at the same time appropri- 
ates its oxygen, this sulphuret is probably not so rare as has been 
hitherto thought ; and, by admitting its presence in those rocks in 
which sulphurous springs occur, we might explain the simidtaneous 
existence of silica and sulphuretted hydrogen in the principal sul- 
phurous waters. This hypothesis is in some measure confirmed by the 
mteresting observations of M. Descloizeaux, which show that the nli- 
ceous springs of the Geysers of Iceland contain a large quantity of 
sulphuretted hydrogen. 

'*I content myaelfwith submitting theae coiusidei^^QTA \a ^|^^^ 

O 



t< 



194 TSAB-BOOK or VAOTS. 

gists, merely observing that in explaining the formation of sol- 
phuroas and siliceous waters by the decomposition of the 
sulphuret of silicon, I am only extending the ingenious theory pro- 
posed by M. Dumas to explain the formation of boracic acid. 

** The sulphurets of boron and aluminum were prepared like the 
sulphuret of silicon, and are likewise decomposed by water. 

" The sulphuret of magnesium I obtained by passing sulphuret of 
carbon over pure ms^esia ; in this case the presence of charcoal 
does not appear to be of any use. This sulphuret crystallizes, and is 
soluble in cold water. When its solution is kept at the ordinary 
temperature, there is but a feeble disengagement of sulphuretted 
hydrogen ; but when heated to ebullition, a lively effervesence of sul- 
phuretted hydrogen takes place, and there is an immediate deposition 
of magnesia."— /am€«o»'a JowncUf No. 106. 



DETBCnON OF MORPHINE. 

Prof. Abbbne, has detailed to the Medico-Surgical Acadenqr of 
Turin, certain experiments on animal substances in a state of pixtro- 
fiiction, whence he has obtained a peculiar substance, which, irhen 
treated with nitric acid turns red, and with iodic acid, yellow, which 
latter colour is turned to azure by the addition of starch. The learned 
professor observed that precisely the same properties were known to 
belong to Morphine ; showing how important it was for a practitiQiier, 
in the investigation of criminal cases, not to be over-hasty in de- 
daring the existence of morphine in a dead body. He further showed 
that the new substance alluded to having no other chemical pro- 
perties in common with morphine, it was easily distinguishable nam. 
the latter. 



LIGHT FROM HEATED SUBSTANCES. 

Prof. Schrotter has made to the G^erman Association for the Ad- 
vancement of Science, some observations on the cause of the Light 
produced in several Substances when heated, noticing amongst other 
things, that the light of phosphorus is not owing to evaporation, .but 
is caused by oxidation, and stated that sulphur, selenium, tellurium, 
and arsenic, at a certain temperature, and under oxidizing influences, 
begin to give out light, producing states of oxidation dSOferent from 
those caused by ordinary burning. — Literary OaeeUe, No. 1865. 



NEW AND STALE BREAD. 

M. BoussiNOAULT, from a variety of experiments, concludes that 
it is not by a less proportion of water, as generally supposed, that 
Stale Bread differs from New Bread ; but by a peculiar molecular state, 
which is manifested during the cooling, becomes developed afterwards, 
and continues as long as the temperature does not exceed a certain 
limit. 
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ZOOLOGY. 

DIBTBIBUTION OF ANIMALS. 

Thsre has been read to the British Association a paper " On the 
Geogn^hical Distribution of Animals in connexion with the Progress 
of Human Civilization/' by W. Ogilby, Esq. The author treated his 
subject in a very popular manner, and pointed to the less civilized 
nations of the world, as being so from the absence of animals capable 
of domestication. America and Australia were the great types of 
this deficiency. The following conclusion of his paper will give an 
idea of the general argument and style. " Let us now examine the 
fiusilities which the natives of Europe, Asia, and Africa possessed for 
developing civilization compared with those of America and Aus- 
tralia. Tlie former had those great coUaborcUevrs in their social pro- 
gress, they had the horse, the ass, and the camel, for beasts of bur- 
den ; and they had the sheep, the ox, and the goat, for food and a 
thousand other useflil purposes. The consequence of this was, that, at a 
TSiy early period — ^at a period of which there are few authentic his- 
torical documents extant — ^the nations of Western Asia had advanced 
in civilization to an extent which is now only beginning to be 
thoroughly understood and appreciated. The researches of such 
eminent men as Dr. Layard into the antiquity of Assyria and Egypt, 
prove this beyond question, and show that those nations had ad- 
vanced to a power which, in modem times, has scarcely been 
equalled, and that we are only now in the same state with regard to 
civilization that they were three or four thousand years ago, whilst 
the less fortunate inhabitants of America and Australia would be 
obliged, by the want of those facilities possessed by the former, to 
remain in their original condition for eternity." 

Prince Canino said, that there were some points on which he co- 
incided with the author, but there were others also on which he dif- 
fered. He did not consider that it was the animals who were to 
be blamed for the backward state of the aborigines of America and 
New Holland, but the people themselves. As a beast of burthen, he 
thought the American bison might be tamed, and made to serve that 
purpose as well as the ox, for it was a stronger animal, and pos- 
•aessed many useful qualities which the ox did not. As another ex- 
ample of wnat the people of those countries might do in this way, he 
would refer to the American grapes, which at one time were thought 
490 useless that there was a proverb to that effect ; but now it was 
found that a good wine can be made from them. In con&ci&al^js^ ^ 
Mr. Ogilby's opiniona as to the origm oi ^om!&%\A& vuosaiai^ ^^&a 

o 2 
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might say that the prototype of the common cat was that kept in 
the temples of Egypt. 

DISTBIBnnON OF MABOTE AVIMALS. 

Pbof. E. Fobbes has explained to the British Association his 
new map of the Geological Distribution of Marine life, and on the 
Homoiozoic Belts. On this map the provinces under which anima l s 
and vegetables are assembled, are delineated so as to show their 
peculiarities, relations, and contrasts. The character of each is marked 
by the entire assemblage of organized beings oonstituting its popu- 
lation ; a considerable portion in most cases being peculiar, and a 
still Ifurger number of species having their areas of maximum ddr 
yelopment within it. The several provinces vary greatly in exfeent, 
some being very small, and some very large. But though not equally 
important in a geographical point of view, their inequality oi ex- 
tension is not opposed to their being of equal natural history import- 
ance. The author showed that the northern and southern limits of 
oach province correspond with the boundaries of a latitudinal b^ 
to which, on account of the similarity of organic features presented 
throughout its extension, the name ii ffomoioeoic is proposed to be 
applied. Nine of these belts are distinguished ; of which one is 
umque, central, and equatorial, and four in the northern hemisphere 
represent as many in the southern. Hie boundaries of the bdts oil 
land appear to correspond with the isotherm o£ the months in which 
there is the greatest vivacity of animal and vegetable life. • The ho- 
moiozoic belts are not of equal breadth in all parts ; and whilst tiie 
Polar belts include only a single province in each, the others severalbr 
include many provinces. On the same map, the comparative distn- 
bution of marine life in zones of depth in different and distant 
regions is also laid down, — and a nomenclature applicable to all seas 
is proposed for them. — AtheiuBwin : No. 1299. 

In the Literary Qazette, No. 1861, the above is characterized as 
" the most important and novel communication which was made to 
the Section, that which combined the most elaborate research into 
details with the broadest generalization, and which must be con- 
sidered to be the first attempt to reduce all the facts of the distri- 
bution of living creatures upon the surface of the earth to general 
laws." Two modes of classifying £»cts of distribution have been 
hitherto adopted; either the geographical areas to which pecoBar 
assemblages of animals and plants are confined have been maiked 
out as *' provinces," the dasrafication in this case being natural, but 
purely biological ; or certain parallels of latitude, or certain isother- 
mals, being taken as boundary lines, animals and plants have been 
considered to be distributed according to the '* zones" thus marked 
out, — a convenient, but hitherto an artificial arrangement, though, 
since the distribution of life must greatly depend upon the dimatsl 
conditions indicated by latitudinal and isothermal lines, it had a cer- 
tain broad and loose correspondence with nature. 

**The great problem has been to unite these two methods, to as- 
cert&in what ia the common condition \>y 'wVA<^ ^<b >SafiSiJ(s^ Wh. of 
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the ' provinces' and the 'zones' are governed ; for since the distri- 
buiion of life in provinces is governed by climatal conditions^ and 
since the climatal phenomena of any one portion of the earth's sur- 
&ce are continuous (approximatively) in a zone rouDd its stu&ce, 
it is clear that there must be some such general agreement." 

" The provinces were also defined by tiie learned Professor, but 
we can here merely enumerate them. They are 25 in number : — 
1. Arctic ; 2. Boiieal ; 8. Celtic ; 4. Lusitanian ; 5. Mediterranean ; 
6. West African ; 7* South African ; 8. Indo-Pacific ; 9. Austra- 
lian ; 10. Japonian ; 11. Mantchourian ; 12. Ochotyian ; 13. Sitch- 
ian ; 14. Oregonian ; 15. Oalifomian ; 16. Panamian ; 17* Peru- 
vian ; 18. Aniucanian ; 19. Fuegian ; 20. Antarctic ; 21. East 
Patagonian ; 22. Urugavian ; 23. Caribbean ; 24. Carolinian ; 
25. Yii^ginian. Full reference was made to the authorities from 
whom the data for the establishment of these provinces were taken. 

'* The Professor farther laid before the Section a new nomenclature 
and re-arrangement of the facts ascertained with regard to the dis- 
tribution of marine creatures in depth. He now divides the regions 
of depth into five bathymetrical zones — 1. The littoral zone, cha- 
racterized by LUtormcB and Pvrpu/rce, and occupying the whole space 
between high and low water marks. In the Celtic province, this 
zone is clearly divided into fi)ur Bub>regions. 2. The circumlittoral 
zone, between low-water mark and a -depth of about fifteen fathoms. 
It is the zone of LammcbritB in the Northern Atlantic, of Zostera and 
CcndeiTpa in the Mediterranean, and of the reef-building corals in 
the Indo-Pacific province. 8. The median zone, between fifteen 
fathoms and fifiy. This is the coralline zone of the Celtic seas. 
4. The infra-median zone ranges from fifty fia,thoms to a hundred. It 
18 the region of the deep-sea corals iD the Celtic seas, and of the 
red coral of the Mediterranean. 5. The abyssal zone extends from 
one hundred fathoms downwards. It contains no plants, and animal 
life seems gradually to disappear in it. In the Celtic seas the region 
has not yet been properly explored. As a general law it may be 
Bud, that as we descend in the sea this region of depth becomes of 
greater extent, and the range of species is greater.'' 

CntCULATION OF THE BLOOD. 

Thebs has been read to the British Association, a paper "On the 
Forces by which the Circulation of the Blood is carried on," by Mr. 
Wharton Jones ; containing a physiological discovery of very great 
importance, which was laid before the Royal Society by its author 
some time ago. In the wing of the Bat, the main impulse to the 
circulating fluid is, as in other animals, given by the heart ; but in 
addition, Mr. Jones has discovered thalt the walls of the veins in this 
animal contract rhythmically like those of the heart, and any regur- 
gitation being prevented by numerous and appropriately plfu>ed 
valves, they thus assist very materially in forcing the blood onwards. 
The existence of this rhythmical contractility in the walls of the 
veins is a fact new to physiological science. — Litoran-^ QmaxMA^ 
No. 1861. 
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KATUBAL HIBTOBT DT NOBWAT. 



A CoBBESPONDENT of the AthencBvm, No. 1267i gives the following 
statement of the number of birds and beasts of prey for the destnic- 
tion of which Government premiums were paid in five recent years : 
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SKULLS OF "THE BISON." 

Mr. D. W. Mitchell, the Secretary, has exhibited to the Zook>- 
^cal Society a series of Skulls of the Gouwa, {Boa frotUcUis,) com- 
monly called the "Bison" by the English in India. These skolli 
had been presented to the Society by Capt. Wycliffe Thompson, 
10th Royal Hussars, who had himself collected them in the Western 
Ghauts, or Sukyadri moantains, expressly for this purpose. The 
^ulls represent an adult buU, cow, and a younger animal. They 
formed the subject of a very interesting communication, addressed 
by Captain Thompson to the Secretary, in which he narrated the 
result of his hunting reminiscences, while in pursuit of several 
herds, in the hope of obtaining a pair of living calves, which 
he had, at the request of Colonel Perronet "Diompson, been 
desirous of capturing and adding as a gift to the Society's col- 
lection. The range of the Gouwa appears to be exclusively con- 
fined to the Western Ghauts — a narrow belt of wild, broken, 
and thickly-wooded country, dividing the highlands of the Deccan 
from the lowlands which border me margin of the sea. The 
Gouwa attains an enormous size,- old bulls being currently estimated 
as measuring nineteen hands at the shoulder, with a corresponding 
weight, notwithstanding which they crash through the jungle, when 
&irly alarmed, at a very rapid pace, making their progress visible by 
a long track of waving branches tossing above them like the wake 
of a ship at sea. 



the leucobtx. 

Amono the most recent additions to the Menagerie of the Zoolo- 
gioaX Society, is a young Leucoryx, the first of her race that has 
been bom out of Africa. The delicate colouring, the long exqui- 
sitely-curved horns, and the noble carriage of the Leucoryx, stamp 
it at once as one of the gems of the collection ; and, in &ct, the 
AnimalB in question are the only specimens of their kind in Europe. 
77ie male was obtained by the \&te liOT0iI>«t>D»^ ^consi ^i2QA Qambia, 
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tiie mother came from Nubia ; and the species may^ therefore, be 
taken to inhabit, like many others which are common to the western 
and eastern coasts, the whole extent of the Negro zone in Africa. 
It oocors in the ancient monuments of Egypt, as forming part of the 
tribute paid to the kings by Ethiopia ; and it, therefore, in addition 
to its natural beauty, has a peculiar historic interest, which must 
be appreciated by fevery one who is familiar with the ancient legends 
of the Valley of the NUe. 

THE CHOIBOPOTAMUS. 

Thb Zoological Society have some time possessed in their Mena- 
gerie an African Hog from the Oameroons River, to which has beei^ 
given the name of Choiropotamus, or Red Hog. It is also found 
on some other rivers of Western Africa ; and, although it had 
hitherto escaped the grasp of scientific naturalists, has long been 
known to the merchant explorers of those mysterious streams. Its 
nearest analogue is the Bosch Yaik of the Cape, the Svs larvcUvs of 
Cuvier, an ammal so far from common, that no spoil of it glared 
upon the walls of Gordon Oumming's Trophy House, the richest 
museum of the African chase which has yet been gathered, or per- 
hi^a will be gathered, in the Kaffi*arian wilderness. The bright red 
colour of the Choiropotamus, the white streak which marks &e line 
oi its back, and the long lynx-like tufted ears, are features of so 
striking a character, that it is almost incredible that it should, for so 
long a time, have escaped the numerous correspondents of the Zoo- 
logical Society. 

NEW AUSTBALIAN BAT. 

Mb. Gould has exhibited and described to the Zoological Society, 
four new species of Bat indigenous to Australia, to which he gave 
the names of ScotophUus picatuSf VespertUio macropua, Ta/phozovs 
Australia, PhyUorhina (?) cervina. The first of these is a remarkably 
beautiful species, and was obtained by Capt. Sturt, at his farthest 
camp in his last journey into central Australia. The others were 
collected by Mr. Macgillivray. 

POWER OP THE WHALE. 

The Rev. W. Soobesby, D.D., F.R.S., in a Lecture at the London 
Institution, has stated that Whales are known to descend perpendi- 
cularly from 4200 to 4800 feet; and at the latter depth he had cal- 
culated from accurate data, that a large whale would have to sustain 
the pressure of 211,200 tons distributed over its entire surfiice, or 
about 137 l-7th tons on every square foot of its body. 

CAUSE OP THE JET PBOH THE BLOW-HOLES OP WHALES. 

Dr. Wyman has remarked to the Boston Natural History Society 
that while on a recent visit to Labrador, he had an opportunity of 
observing this phenomenon. Three causes for this Jetha/lbAfi?^%ar 
EDgned ; namely, the water taken into the m,o\x\iYi "^nJCia.^^ Ss^A.^*^^ 
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animal; the water in the nasal cavities; and the seoretioiM of tlie 
bronchial tabes. As it appears in the form of a sndden discharge <^ 
vapour, he thought a fourth explanation might be addedy — the 
sudden rarefiustion of the air when inhaled, followed by a suddcoi con- 
densation when emitted. He considered it was partly due also to the 
small quantity of water which entered the outer extremity of the nasal 
passages. He had succeeded in imitating the appearance in questioii, 
oy introducing a small quantity of water iuto the end of a syringe and 
suddenly expelling it, with the body of air behind it, with con- 
siderable force. 

Dr. Pickering said be could not think the condensation of the air 
"^hen expelled from the lungs of a whale was a circumstance of much 
importance in forming the jet; as in tropical climates, where this 
could hardly occur, the jet was as complete as in colder latitudes. 

Dr. Wyman said, that in some instances he heard the inspiration 
as well as the expiration of Oetacea. It follows the expiration in- 
stantaneously, but it is much shorter and less audible. 

Mr. Ayres, from his own observations, confirmed Dr. Wyman*8 
views. He had noticed in a young porpoise that the act of breath- 
ing is much more slowly performed than In the adult. — Am^ican 
Jov/mctl of Scientific Discovery for 1851. 



SGOS AND TOUNO OF THE AFTBBTX. 

Prof. Owen has communicated te the Zoological Society the fid- 
lowing " Notes on the Egg and Young of the Apteryx, and on the 
casts of the Eggs and certain Bones of uEpyomis." The Secretary 
placed upon the table casts of two eggs, and of portions of the 1^- 
bones of a gigantic bird of the Island of Madagascar, which had been 
presented by the Administration of the Garden of Plants in Paris, 
and on these Professor Owen made the foUowiug observations. The 
casts were beautifully made and coloured, and were exact repre* 
aentations of the ori^als, which the Professor had examined during 
a visit to Paris in Jmy last. These were received at the Ghurdeh of 
Plants in January 1851, and were described some months since, in a 
communication made by M. Isidore G^offi'oy St.-Hilaire to the Paris 
Academy of Sciences. They had been obtained by the master of a 
merchantman at the Island of Madagascar in 1850, from the natives, 
who stated that one of the eggs had been found, entire, in the bed of 
a torrent^ amongst the dShris of a land-slip ; a second ege, with some 
fragments of bone, was subsequently found in a formation which is 
stated to be alluvial ; a third egg, which the natives had perforated 
at one end, and used as a vessel, was also obtained. This egg was 
fractured in the carriage, the other two eggs arrived entire. They 
are nearly of the same size, but differ in shape, the one being shorter, 
but a little thicker, and with more equal ends than the other. The 
following are admeasurements of these eggs and of an ostrich's 
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JBPT0BNI8. 

Greatest drcumference. feet. in. lines. 

IieBgthwtse 2 10 9 

Breadthwise 2 4 3 

Extreme length in a straight line 1 . O' 8 



08TBICB. 

feet. in. lines. 
1 6 
1 4 6 
6 4 



M. Isidore Qeoftroy estimates the larger of the two eggs to con- 
tain 10| quarts, or the contents of nearly 6 eggs of the ostrich, or 16 
of the cassowary, or 148 of the hen, or 50,000 eggs of the humming 
bird. The portions of bones, of which casts were exhibited, consist 
of the lower end of the right and left metatarsal bones, and the 
upper end of the right fibula. These are nearly equal in size to. the 
oorresponding parts of the skeleton of the IHnornis, From the ob- 
vious differences which M. G eoffroy found on comparing the fragments 
with the casts of the metatarsus of the Dmomis gi^anteua, he has 
inferred with much probability not only the specific but generic dis- 
tinction of the gigantic bird of Madagascar, and has proposed for it 
the name of JBpyomis maximus. This distinction is illustrated not 
only by the metatarsal bones, but by the eggs themselves. Mr. 
WiJter Mantel], of Wellington, New Zealand, has recorded his ob- 
aervation of an egg of a Dmomis found in the volcanic sand, of the 
magnitude of which he endeavours to give an idea, by stating that 
his hat would have been but large enough to have served as an ^g- 
cup for it. The fragments of the egg of Dmomis or Palapteryx-—o{ 
what species, of course, cannot be determined— show, after arriving 
approximatively at their size by the curve of the fragments, that the 
Bh&l was not only absolutely thinner^ but relatively much thinner 
than in the ostrich, and d fortiori thaui in the ^pyomis. The air- 
pores, also, have a different form, being linear, not rounded, and the 
external sur£BM:e is smoother. In the smoothness and thinness of the 
shell the egg of the Dmomis resembles that of the Apteryx, In the 
ihidLness of the shell, and the comparative roughness of its exterior, 
the egg of the JSpyomis more resembles that of the ostrich and cas- 
sowary. Such colour — a dull greyish yellow, as the originals of the 
^rgs of the JSpyomis now at Paris show — may well have been de- 
rived from the recent alluvial soil in which it is stated that they 
were discovered ; the darker stain on one part of the circimiference 
of the larger egg seems to have been due to some accidental circum- 
stance. Most probably they were originally white, like the eggs of 
the ostrich and like the fragments of the eggs of the Dinomis; 
whether an original green tint, like that of the e^ of the emu and 
caaaowaiy, would be wholly discharged by long continuance in the 
Boily may be a question. It is inferred that the entire eggs of 
the JSpyomis were exduded in the usual fertile state, but had suf- 
fered such want or interruption of the heat requisite for their incu- 
bation as to have become addled. 

How hazardous it is to judge of the size of a bird by that of its 
egg would appear. Professor Owen observed, by the remarks which 
he should proceed to offer on the eggs of the ApUryx, Of these the 
Professor exhibited one entire specimen, and a nearly fully incubated 
chick from a second egg, both of wbiob. 'kob^e \)q«ii tsinsi^ \!^(Mic«^c| 
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transmitted to him by the Rev. William Cotton, M.A., from iSbit 
North Island of New Zealand. Had it not been for the demonrtra- 
tion afforded by the chick itself, it might well have been doubted 
whether so small a birtl could have excluded so large an egg. The 
following are the dimensions of the egg: — 

SOO OF APTHTZ. 

feet. in. ISnei. 

Greatest longitudinal circumference 10 9 

Greatest transverse circumference 10 

Length 4 10 

Breadth 3 3 

The egg presents the usual long oval form ; the colour a dull dirty 
greyish white ; but this is partly due to grease-stains, from the de- 
composition of an incompletely-hatched chick, with its yolk within. 
Viewed under a moderately magnifying power, the sur&ce presents 
a very fine fibrous or spicular character, the raised lines, like spicule, 
crossing in opposite directions, with air-pores scattered here and 
there, and barely perceptible to the naked eye. The shell is not 
more than one-eighth of a line in thickness. Supposing, as is most 
probable from a comparison of the bones, that the JSpyomis did not 
equal in size the Dinomis giffantev^, then the egg of the JSpycmk 
would be smaller in proportion to the bird than the egg <^ the 
Apteryx is. 

The embryo Apteryx which had been removed from its shell had 

nearly reached the term of its incubation, the yolk-bag being reduced 

to a hernia-like appendage of an inch in length and * half an inch in 

breadth. The whole body was clothed by down-&scicles, presenting 

the appearance of moderately thick cylindrical hairs, one mch-and-a 

half in length, vnth a smooth unbroken exterior, gradually tapering 

to a fine point. This smooth surface is due to an extremely delicate 

capsule, which when torn open exposes the down tuft, consisting of 

a central stem, with slender smooth barbs, from three to five lines in 

length, diverging loosely from each side of the stem. 

in. lines. 

Length of the body fhftn the base of the beak to the tidl -.... 4 

Length of the beak 1 7 

Length of the leg fix>m the knee-joint 4 3 

Length of the fbeely projecting part ci the fore-limb ftt>m the*! ^ « ' 

elbow-joint i " ® 

From these dimensions it would be seen that, with the characteristie 
large size of the unhatched young in the genus Apteryx, the chief pecu* 
liarities of the remarkable external form of the bird had been acquired. 
The feet were very completely formed with well developed claws, the 
small back claw presenting its characteristic proportions, and the in- 
tegument of the naked part of the foot its well-marked scutation. The 
little wing-rudiments had their terminal hook. The tail presented the 
form of a short bifid prominence. The beak, being comparatively sofk^ 
had become distorted and bent in the bottle of spirits in which the spe- 
cimen was transmitted to the Professor, but it showed its characteristie 
shape, the terminal nostrils, and the slight terminal expansion, which 
forma the end of the cnitcli in \^e maitvn^ \»xd. The eye-lids with 
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{heir cilia, and the orifice of the ear, opening obliquely upwards, 
VOTe rather larger in proportion than in the adult, according to the 
utoal law of the precocious development pf those organs of sense ; 
and the same remark applies to the Entire cranium. The neck is 
relatively shorter and thicker. The young bird must be unusually 
well developed, with a very complete clothing very like that of the 
parent, and capable of using its limbs and beak for its own safety 
and support. — LUerary Oaaette, No. 1828. 



GUANO BIBDS. 
Db. HAMiLTOy has read to the British Association, an interesting 
memoir ** Upon the Marine Birds which produce Guano on the 
Coasts of Peru and Bolivia." The author pointed out that great 
stores of agricultural wealth are accumulated upon the islands which 
lie scattered along the west coast of South America, in the guano 
produced by the countless flocks of birds which inhabit them. Un- 
fortunately, however, these islands are unapproachable by sailing 
vessels, or even by boats of any ordinary construction, in consequence 
of the high surf continually breaking upon them. Dr. Hamilton, 
however, described the kind of boats, or rather catamarans, in which 
a landing may be effected, and pressed upon the Section the neces- 
sity of Gk>vemment steamers being sent out to collect the precious 
r^ectamenta. A very good evidence of the faultiness of the American 
claims to the discovery of the Lobos Islands was produced to the 
Section by Dr. Hamilton, in the shape of a map bearing date 157i, 
in which these islands were clearly laid down. 



THE LOBOS ISLANDS. 

Db. Hamilton has read to the British Association, a paper '' On 
the Lobos Islands." Along the sea-board of Peru and Bolivia, with- 
in the Tropic of Capricorn, countless numbers of aquatic fowls exist, 
which live on fish, and whose excretions are exceedingly fertilizing. 
In some localities, the number of guanas is enormous, so that when 
alarmed by discharges of fire-arms, or otherwise, they rise firom their 
nesting places in such masses as cannot be supposed by those who 
have never seen these birds darkening the air like a cloud. Guano 
producers change their habitation when continuously disturbed, but 
they do not permanently leave a locality which has long been 
frequented by them, in consequence of a temporary alarm ; for, in 
such a case, they soon return to their old haunts, and totally aban- 
don them only when teased by lasting annoyances. The ocean on 
the west coast of South AiJaerica within the tropic, teems with fish, 
the quantity seeming exhaustless, and guanas equally abound ; so 
that their egesta is gradually accumulating somewhere either on or 
off that desert land, and now has become an object sought after, not 
only by the Peruvian mountaineer, but by the merchant, shipowner, 
ana stetesman. 
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NEBT OF THE BLACK BKDflTABT. 

Pbof. Owen has read to the British AssociatioD^ a P*P^ vhidi 
had been transmitted to him by Dr. Martin Barry, giving anaooonni 
of a strange localil^ for its nest chosen by the Black Bedstait {/3pMa 
tithys). At the railway station in GKessen, Hesse DannBtadt> in May, 
1852, it was found that a bird had built its nest on the oolliiiffli 
spring of a third class carriage which had remained for scmie tiaM 
out of use. The bird was the black redstart^ and the nest oontainad 
five eggs. The carriage was attached to a train and sent to Fraok- 
fort-on-the-Maine, distant between thirty and forty English miki^ 
At Frankfort it remained thirty-six hours, and was then broiu[ht 
to Giessen, from whence it went to Zollar, distuit five Englidi muB^ 
and having been kept awhile there it again came back to Qie88eii;so 
that four days and Uiree nights elapsed between the bringing of the 
carriage into use and its last return to Giessen. The nesf^ however, 
had not been abandoned by the parent birds, but was found to ocmtMi 
five young ones, and it was then removed by the humane wagOA* 
niaster to a secure place, where he saw the parent birds visit tiie 
nest ; and he inspected it himself, until at firat three, and tiiien the 
other two young birds had flown, none remaining at the end of loar 
or five days. 

It was concluded that one at least of the parent birds must havi 
travelled with the train, to furnish the callow brood with the requi- 
site warmth, shelter, and food ; and the conductor of the tnun to 
Frankfort assured Dr. Barry, that whilst the train was at Franklvrt^ 
and during its short stay at Friedeberg, on the way to Frankfort^ he 
noticed a red-tailed bird constantly flying from and to the pert 
where the nest was situated in that particular carriage. It was 
doubtless availing itself of the stoppages, to busily collect the 
insects with which to supply the cravings of the little unfledged and 
unconscious travellers by that rapid m^e of locomotion. — Litermrff 
GazetU, No. 1861. 

ABTIFIOIAL FBODUCnON OF FISH. 

A BBIEF and lucid accoimt of a most important subject, which has 
been strangely neglected, has lately been published in a ahilKng 
pamphlet, by Reeve and Co. It was proved many years ago, that a 
great addition might be made to the quantity and quality of our 
food, by taking advantage of the physiology of fishes^ and that our 
rivers, lakes, and ponds might become the source of considerate 
emolument, by a proper attention to this branch of domestic 
economy. The ancient Greeks and Romans were evidently pos- 
sessed of some method of breeding fish artificially; for it is related 
that Octavius bred 'giltheads' in the sea, ''like com upon the 
ground." Within our own time, several highly sucoessfol experi- 
ments have been made, proving that fish may be produced in the 
greatest abundance, and even transplanted from distant countries. 
Thus the^onzm^ of the Indian continent, a delicious fresh-vrater fidb, 
has been introduced with the greateiAi 8U!0c«»&Vs^ ^<& Freufih into the 
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Maaritias, and we may also cite the gold and silver fish of China, 
wbiob. have been natnialized both in England and in many parts of 
Borope. 

ProfesBor Agassiz, who has ptud much attention to the Artificial 
Prodaotion of Fish, declared some years ago, that the ova of all fish^ 
wben properly impregnated, can be conveyed across the Atlantic as 
aa&ly as tf it were naturally deposited by the parent fish, so that 
any quantity of salmon or other spawn can (after impregnation) be 
carried to other streams, however distant. And Sir F. Mackenzie, 
of Oonan, Ross-shire, in a paper published in 1841, details experi- 
mentB which he made in 1840, for breeding salmon and other fish 
artific i all y , which were attended with such remarkable success, that 
it is Borprising they were not followed up on a large scale. It ap- 
peara, according to the present publication, that about the same 
time as the date of the above experiments, the diminution in the 
number of firesh- water fish in France aroused the serious attention of 
two humble fishermen, named Qehin and Remy, living in the ob- 
seure pillage of La Bresse, in the department of the Vosges, in 
FraiMie. They do not seem te have been aware of the labours of 
scientific ichthyologists, and, utterly ignorant of the nature of pre- 
vious experiments, hit upon precisely the same method of artificially 
producing fish as had been discovered by Sir Francis Mackenzie. 
Their first experiment was crowned with extraordinary success. 
TldB was in 1841, only one year after those of the Scottish baronet. 
In 1842, 1848, and 1844, they again repeated their experiments, 
and in each case in the most triumphant manner. In the latter 
year they were rewarded by receiving a medal and a sum of money 
fnm. the SocUti d^Emulaiion des Vosges, and in the course of a short 
time succeeded in stocking the waters of that part of France where 
they resided with '* millions of trout.*' At the end of a few years, 
theu* operations became of such magxiitude and importance as to 
command the attention of the French government. Gehin and Remy 
were accordingly sunmioned to Paris, and taken at once into the 
employment of the state, at good salaries ; their duties being, first, 
to stock with fish, by their system, such rivers as should be pointed 
out to them, and next, to teach that system to the peasantry. 
H<mo>ur8 now flowed in upon them, for we are told that " they were 
treated as men who have made a great scientific discovery, and se- 
cored an immense benefit to their country. Many savtms vied with 
each other in doing them honour, and the President of the Republic 
and his ministers made them dine at their tables, and figure at their 
receptions. A commission, consisting of distinguished scientific men, 
was appointed to superintend their operations." 

The prodigious success of their labours may be estimated fix)m an 
official report made to the Academy of Sciences in 1849, by which it 
appears that they had formed a piece of water, in which they had 
between,/^ cmd six miUion trout, aged from one to three years, and 
the production of that year was expected to increase that vast num- 
ber by several hundred thousand. Since Qehin andRem^ ha^^VMAi^ 
ti^en into the aervice of the French goYermnATi\., 1^«^ ^ia*'^^ ^s^RnSwd^. 
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streams and rivers in several departments of France, and have 
created abundance of good food where the greatest acurcity pre- 
vailed. 

The shilling pamphlet before ns details, in a clear and comprehen- 
sive manner, the modus operomdi of these self-taught ichthyologists. 
Their system is applicable to every description of fresh-water fish, 
and has been tried in France with successful results on salmon, 
trout, carp, pike, tench, and perch. — Literary Gazette, No. 1850. 

M. Coste, member of the Institute, and Professor of the College de 
France, has visited an establishment for producing fish near Hunin- 
gen, founded by MM. Berthot and Detzem, engineers of the QBoal 
from the Rhone to the Rhine, to see whether it cannot be made to 
supply all sorts of fish in sufficient quantities to stock all the rivers, 
streams, canals, and lakes in the country. M. Coste states that he 
has ascertained, by experiments made in conjunction with Messrs. 
Berthot and Detzem, tiiat the eggs of the fish may be conveyed any 
distance out of water without losing any of their qualities, and that 
they may be made, by a very simple apparatus, to become excluded or 
hatched, more safely than when deposited by the females in beds of 
streams. By this plan, M. Coste asserts that it is possible to get two 
yields of fish instead of one in the same period of time, and uiereby 
to stock all the waters in France at scarcely any expense. He then 
goes on to say that Messrs. Berthot and Detzem have this year, not- 
withstanding their resources have only been scanty, produced in the 
reservoirs of the canal, not fewer than a million of trout and salmon. 
He gives a minute description of the apparatus he proposes to employ 
in preserving the females' eggs, and in causing them to become ex- 
cluded ; and he states that it will enable fish peculiar to the Bhine, 
to the lakes of Constance and Zurich, and to the Federseei, to be 
easily produced and naturalized in French waters. He next shows 
how the extensive reservoirs, which exist or may be created at 
Huningen, will allow the fish to be divided according to their spedes 
and age ; and how the fish, when grown up to a certain size, ma¥, if 
required, be removed from place to place. In the course of his 
report, M. Coste mentions the curious experiment he made some 
time ago of producing salmon in a vessel at the College de France, 
by simply causing water to flow from a cistern over fecunded eggs ; 
and he says that the salmon so produced were then more than two 
inches in length, one-fifth of which they have grown within 25 days. 
He further announces that he has likewise succeeded in producing; 
Uso at the College de France, a considerable number of lobsten. 
He has returned from a government mission to examine into the 
system of artificial production employed at Comacchio, in the Roman 
States, and at Lucrino, in the kingdom of Naples. This system, it 
appears, is applicable to mollusca as well as to ordinary fresh- wa^r 
fish ; and it is carried out on such an extensive scale as to afford an 
abundant supply of cheap and wholesome food to large masses of popu- 
lation. M. Coste has brought with him a crab peculiar to the Aino in 
Tuscany, and its dependent streams ; and he does not doubt that he 
<MU2 natumlize it in France. It can \)^ iDaAft V) V^tq^ aztifioially also. 
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Mr. Coste will be remembered as the author of the singular opera- 
turn of fecundating the eggs of salmon in a washing-tub. 

BARB FISH. 

Mb. Yabbell has exhibited to the Zoological Society, a specimen 
of Echiodon Drummondiif a very rare species of fish, first described 
by Mr. Thompson, of Belfast, and of which only one example has 
been previouuy known. Dr. Drummond obtained the first specimen 
on the beach at Camclough, near Glenarm, in the county of Antrim, 
in June, 1836, cast ashore probably by the tide of the preceding 
night, after a strong easterly wind. The species was considered new 
to ichthyology, and was described and figured in the Transactions of 
this Society by Mr. Thompson, vol. ii., p. 207, plate 38. Nothing 
that has transpired since the publication of Mr. Thompson's paper 
has induced a belief that this species had been previously known. 
^The specimen now exhibited was most liberally sent to Mr. Yafrell, 
by Mrs. Blackburn, of Valencia, in the county of Kerry, who was 
ly aware of the character and rarity of the fish. It was found 
her daughter Helen, on the shore of the harbour of Valencia, 
)r a violent storm from the west, which occurred on the 23rd of 
January 1852. This example is smaller than the one noticed by Mr. 
Thompson, measuring only eight inches in length,*but quite perfect. 
Mr. lliompson's example measured twelve inches. 

FISH DBSTBOTED BT SULPHURETTED HTDBOOEy. 

Db. J. L. BuRTT, U.S.N., observes: one occurrence always ex- 
cited much interest, whenever there was an evolution of sulpho- 
^^dric acid gas (a firequent occurrence) from the bottom of the bay of 
CJallao. The first premonition of what was to produce a remark- 
^Ue destruction among fish, was the discoloration of the water of the 
bay, firom a marine green to a dirty milk-white hue, followed by a 
decided odour of the gas ; so much of it being present on many occa- 
Bons as directly to blacken a clean piece of silver, and to blacken 
paint- work in a few hours. 

The fish, during this evolution, rose in vast numbers from the bot- 
tom, and after struggling for some time in convulsions upon the sur- 
fiu», died. 

Dr. Burtt was particularly struck by this fact, that all of them, 
during the time they were under its influence, acted in precisely the 
same manner. The first thing noticeable with regard to its effect 
upon them was, that on coming near the surface, they seemed to 
have much difficulty in remaining below it at all. They then rose 
completely to the surfisMse, strug^ing vainly to dive beneath. This 
WM foUowed by a violent springing and darting in various direc- 
tion% — evidently without control of direction — ^for they moved side- 
fnays, or upon the back, and sometimes tail first, with great velocity. 
ffiiker a little time their motion became circular, and npon the back, 
thf circle of gyration constantly diminishing, and the rapidity of 
tho motion as constantly increasing, until there was a sudden cessa- 
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tion of fJl motion. The head then floated above the mrfiioe, the 
body being in a perpendicular position. A few oonviiLnTe moi?e- 
ments shortly followed, and they were dead. 

Dr. Burtt has watched thousands of them so dying, and in 
every instance such was the mode of death. Havii^ taken them at 
the moment of death, and immediately after, a rude examination 
showed in all the same appearance. The int^tines and brain were 
gorged with blood, much darker than natural. The gilla were 
almost black, and the air-bladder ruptured. — Proe* N<U, ffitt, Soe» 
Philadelphia. 

OVA OF THE BALMOmDlS. 

Db. Davy has communicated to the Royal Sodety, some re- 
searches, commencing by a quotation firom the work of M. Yogt on 
the Embryology of the SalmonidsB, in which a remarkable p r op ertv 
of the Yitellus is described, viz. its coagulation by admixture wiu 
water. 

This inquirer's experiments were made chiefly on the Ova of the ' 
PaUe (Coregowtts PatcBa, Cuv.) ; the author's mostly on the Ova of 
the Oharr (Salmo Vmhla), After giving a description of the mature 
eggs of this fish, he details the trials instituted by him : — lot, On 
the action of water, showing its coagulating effect, except when 
added in very minute quantity. 2ndly, On the action of he»t ; how 
that a dry heat, e^en so high as that of 212° Fahr., oocamona the 
contraction of the vitellus from evaporation, but not its coagulation, 
an effect even not produced by steam of the same temperature, but 
which is occasioned by boiling in water, owing, it is inferred, to an 
admixture of water. Srdly, On the action of alkalies and sahs ; 
how these, such as potassa, ammonia and their sesquicarbo-iates in 
solution, nitre, acetate of lead, common salt and others, when of 
moderate strength, not only do not coagulate the vitellus, but have 
the property of dissolving a certain portion of coagulmn, and ooaffii- 
late it only when very much diluted. 4thly, On the action of adds 
and some other agents ; how the vegetable acids tried^ as the tar* 
taric, oxalic, acetic, whether strong or dilute, do not coagulate the 
vitelline fluid, but dissolve its coagulum ; how the strong sulphario 
and muriatic acids inspissate it, &e weak coagulating it ; and ftir- 
ther, how it is coagulated by the nitric add, by corrosive subfimate 
and by alcohol, but not by iodine. 

The inference from the experiments drawn by the author ib, that 
the vitellus of the Gharr and of the eggs of the other Sahnomd* is 
distinct in its properties, both from the albumen and yolk of the 
eggs of birds. He conjectures from analogy that tbe ova of other 
species of osseous fishes will be found to be similar ; btit not so those 
of the cartilaginous fishes. According to the observations tn has 
made, the ycnk of the eggs of fishes of this order, "vi^ ether they 
possess a white, as in the instance of the oviparous ; or are destitim 
of a white, as in that of the viviparous, resembles in its genend 
character that of the egg of birds : but he doubts that the white of 
the former will be found analogous to that of the albumen ovf of 
birds, «t leaat in its chemical qvx»i\tAfia *, \A.\\Ki^ m otlq inataaoe^ tint 
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of tlie egg of the Sgualus Catvhu, found it to be, whilst transparent 
and viscid, neither coagulated by heat nor by nibric add. 

In conclusion, D. Dayy suggests that the coagulation of the ova of 
the SalmonidsB may have its use, inasmuch as the opaque white ova are 
more conspicuous than the transparent, — the dead than the living ; 
and in consequence, the one may serve as lures, and divert from we 
others the many enemies to whom they are attractive food. 



BIVEB FISHES OF CXTLON. 

Col. Hamilton Smith has read to the Zoological Society, a paper 
upon the Kiver Fishes of Ceylon, illustrated by eight drawings, 
which had been transmitted to him by his friend and correspondent. 
Major Skinner, who had taken all the species represented in them in 
the upper part of the Mahavilla Ganga, the sacred river of Budha, 
which flows at the foot of Adam's Peak. Among these fish were 
two species considered by Col. Smith to be new, which he charac- 
terized under the names of MasttKenMus SInnneri and PolyacomthuB 
PmIoUo, 



BBD ANT FLIES. 

A CoBBESPONDENT of the Sussex Express, whilst walking in Romney 
Marsh, saw at about 5 P.M. what appeared to him a column of 
smoke, about a quarter of a mile distant, and the same extent in 
length, and from 50 to 100 yards in circumference. He states the 
column to have darkened the sky, and a vast number of its flies to 
have &llen into the Bother, the water of which was blackened by 
them. He adds: "I watched the column for a mile and a hair, 
and notwithstanding the nimiber left in the river, and on the trees, 
hedges, &c., over which it passed, the column appeared like a wreath 
of dark smoke. The extraordinarv thine is, that the ant-flies 
throughout the whole marsh, 30 miles in length, should all have 
taken wing at the same time and collected together in such vast 
numbers. A man who was collecting ants' eggs foimd himself 
covered with the flies, running up to the top of the strands of grass, 
and then taking wing. After the flight, he hardly found one ant-fly 
in the nests. Other persons who saw the flight considered the 
length of the column to be a mile. The wind was in the east, the 
temperature veiy sultry, and there was every appearance of a 
thunder-storm. The colunm travelled at the rate of five or six 
miles an hour. An interesting accoimt of these flights, and the 
reason, will be found in the 2nd volume of Kirby and Spence's 
EmotMlogy, pp. 50, 51, 52." 

FLT-BUOHT OF AUSTBAUA. 

Mb. Sfxnce has read to the Entomological Society a note on the 
" Fly-blight " of Australia, bv which designation is known the attack 
of a small fly on the eyes of persons in that coimtry, resulting in 
inflammation and temporary loss of sight. The name of these insects 
is not known; and it would be interesting to receive a few specimens 
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in order io determine it. It had been diseoyered tkat they oooki 
be kept from the fitee by open nets saqpended over ib, aad fixed 
under the hat ; for althou^ the meshes were large, and therefore 
offered no obstanction to the passage o£ air, yet the flieB ivoidd not 
go through them. Mr. Spence observed, that the pvindii^ was eTi> 
dently the same as that of the Italian ¥rindow-netSy introduced to the 
notice of this Society eighteen years ago, and proved by the late 
Bishop of Norwich to be quite effectual in keeping flies from entering 
apartments. The same plan would probably serve to protect travel- 
lers and others from gnats, which in many places are such intele- 
rable pests — even the nighest latit'Jides being infasted with them in. 
summer ; and Mr. Spencer had suggested it to Sir John Ii^ranklin as 
likely to be of service on that Expemtion the uncertain issue of which 
excites so much interest. 



LBAP OF THB GRASSHOFPER AND THE FUSA. 

Dr. Mabtut Barrt, in his renewed Inquiries concerning the &>iral 
Structure of Muscle, observes: — ''Muscle fix)m the thigh of the 
Grasshopper having imiformly presented a relaxed state, it appeared 
to the author probable that such a state was not unconnected with 
the sudden muscular contractions required by this creature for its 
leaps. A sudden change from such a state m relaxation to ^at of 
extreme contraction must here take place with the greatest frunlity, 
and be combined with the manifestation of great power. This <^inion 
having been mentioned to Professor Purkinje, the latter recommended 
• the author to examine the corresponding muscle ^omihe Flea, in which, 
fit>m its enormous leaps, something similar would, he thought, be 
found. The author accordingly examined some of these, and iMtA the 
satisfaction to find in them a degree of muscular relaxation even 
higher than that he had observed in the gras^opper. Simihir con- 
ditions, no doubt, exist in other animals, but perhaps nowhere are 
tiiey more remarkable and constant than in those just mentioned." 



SELKWOBMS IN OSBICANT. 

The breeding of Silkwonns is beoomiig an important bnoich of 
industry in Germany; and it is ao in northern as well ae in the 
southern -pasts, though the general impression is, that silkwonMi 
cannot thrive in a Dortbem tenperature. Sisce 1821, ^tiM^m- 
duetion of silk has become coosideEabl^ net only in PniiHBa> Irafcia 
the other States of the Zollverein ; the annual production is Jtipm^ 
sent several thousand poirnds. In quality it is remarkftb^ wtfaxta^ 
and finer than that in the .southern countries ; and BerliB mwavfiw* 
turers say that if enough of it eould be obtuned, they would not 
apply to the producers of Lombardy. Fran Berlin and rotsdam the 
cultivation of mnlherry^trees has gradually extended to Silesia and 
Hanover, it ia adboolmasters who chiefly ooeupy themaahrea with 
it — one of tiieir body having in the eighteenth century otnuMaiooiii 
as a means of adding to his income ; and some of tMae peKBona sow 
^»ia ihwa ^^ to SO thalera (76fr. to 80Q&.yaiiMaally. Sevwaloftha 
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Ctennan go-veinmaDts encourage the production of edlk by graatmg 
premiums, and causing societies of patronage to be formed. In the 
Qrand Duchy of Baden, the roads and sides of the railways have 
been planted with mulberry -trees, and in the village of Saint Ilgen, 
near Heidelberg, the breeding of silkworms has been earned on, du- 
ring the last twelve years, on an extensive scale. Austria, on its part, is 
(Eparing no pains to increase its production, which already amounts 
to about 100,000,000fr. annually — one half coming from Lombardy 
alone. On the military frontier of Turkey, a garden of mulberry 
trees has been established in every village, and the military colonists 
are encouraged to extend the cultivation. At Prague, the fosses of 
the fortifications have been planted with mulberry-trees, and orders 
have been given that such iareea shall also be planted by the side of 
all the railways in the monarchy. — QalignanVs Messenger. 



8ILKW0BM FOOD — THE CENmrODE PLANT. 

The Dvofrio MercamtUe oi Venice reports that on a recent visit of 
the Duke and Duchess of Montpensier, they received the royal and 
imperial commissioner of agricidture, who presented to them a cer- 
tain Teresa Ramor, wtio had raised, and produced silk from silk* 
woouB in 16 days, nourishing them with quite a different leaf to that 
of the Mulberry. It goes on to say " This is the perfect realization 
of the discovery of Anna Bizzi, who could biing up, even in winter, 
mlkwonns, giving them the leaves of the grass classed by LinnsBUS 
under the name of Polygon/um Centinodis" This grass, according 
to the " Adriatico" of Venice, if even given at the same time as the 
leaves of the mulberry, is preferred by the silkworms. — Jamei 
Whitt, Kewnmgton. [lliis Oentinode is identical with the eommon 
PiAtfgmvum amovlwrt, called in this country Knot-grafi&] 



WOOL FBOM THE VEGETABLE KINODOM. 

The name of Vegetable Wool has been applied to a fibrous ma- 
terial which the ingenuity of M. Fannewitz has succeeded in ex- 
tracting from leaves of the fir. A manu&ctory of this material has 
fi>r some time past existed near Breslau, in Silesia, in a district 
tenned the *' Prairie of Humboldt." The species of pine there 
q>erated upon is the PifMis JSyhettris, or wild pine ; it would seem 
miat every member of the pine tribe might be turned to similar ac- 
obont. The leaves of these trees, if examined, will be found to be 
made up of a ^nnouB material, held together by a resinous substance. 
Tito latter may be dissolved out by means of alkalies, leaving the 
wooHj matter behind. Ck>verlet8, blankets, and other articles made 
of vegetable wool have Icnig been employed in Austria, Vienna 
G^Moially, in some of the ohmtable institutioDS. The materials are 
warm, durable, and agreeable to the eye ; moreover they enjoy the 
excellent quality of preserving a certain balsamic and rather agree- 
able SHiell, wlmdi nevertheless ia so inimiflal to insects that thej 
never harbour in it» In the ^lesian manufactory, the resinous matter 
holding tile woolly fibres together is also tumttd. %o ^AxxraQD^i^is^^^&fSGfia^ 
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baths being made with it as a basis^ and which are found to be UBeftil 
in many onronic diseases. 

DEATH FBOM THE BITE OF A OOBBA DE CAFELLO. 

On Wednesday, Oct. 12, Edward Horatio Gurling, a Keeper in 
the Gardens of the Zoological Society, Regent's Park, lost Ms life, 
owing to his own imprudence, from the bite of a Cobra de Oapello. — 
The way in which the accident happened is soon told, and leaves no 
room for conjecture ; but the singularity of the case, and the circnm- 
stance that it afforded unusual £a,cilities for medical research into tibe 
action of wounds from venomous reptiles, invested the evidence at 
the inquest held upon the deceased with more than ordinaiy interest. 

The body, when viewed by the jury, presented no very unusual 
appearance, not being swollen or otherwise disfigured, and the mark 
of the serpent's bite being indicated only by a slight discoloration on 
the bridge of the nose. The accident occurred in the Serpent-house, 
which is fitted up in such a manner as, with the most ordinaiy pre- 
cautions, to insure perfect safety from casualties of the kind. By 
means of an iron rod, hooked at one end, and inserted through tiie 
small aperture at the top of each compartment, the reptiles are easily 
removed into the compartment next their own, and made secare 
there, while the keepers place food in and clean out the empty one. 
Visitors are enabled to see the serpents in perfect security tlunough 
the thick glass fronts of the compartments, and nothing can be better 
than the arrangements of the society in this portion of their display, 
the keepers having the strictest orders never on any account to 1^ 
the glass slides, or to attempt doing anything in the compartments, 
without fibrst removing their occupants. The Cobra which inflicted 
the fatal wound is that found in India, Ceylon, and the adjacent 
islands, and differs from the African Cobra, a specimen of which is 
placed beside it, in having its skin marked with rings of a dirty 
yellow colour. 

On the commencement of the inquest proceedings, the first witness called was 
Mr. 6. F. Burder, house-surgeon at the University College Hospital, who nid 
that he was present at the death of the deceased, which happened on the morn- 
ing of Wednesday, the 12th of October, at half-past 10. He had been there 
about an hour before the event took place. When taken in, he appeared almost 
if not quite unconscious, and unable to support his head. His face was livid, his 
ren)irwtion very imperfect, he moved himself uneasily, and pointed to his throat 
and moaned. The pupils were rather large and acted very imperfectly, the 1^ 
however, being most active. The sur&ce of the skin was of the natural temper- 
ature, and the pulse pretty good and strong. He never spoke after his admis^^, 
and could not walk or stand. Witness had him taken at once to a ward and put 
to bed, when artificial respiration and galvanism were at once resorted to. He 
seemed quite unable to swallow. The artificial respiration seemed able to keep 
up the action of the heart after natural respiration had ceased, but he mpMlj 
sank, and galvanism had no effect. About five minutes after his admission 
respiration was at 20, but then shallow, and it shortly after became very stow 
and ceased. His eyes were partially open throughout, but did not give indica- 
tions of paralysis. The wounds were small punctures on either side of the 
bridge of the nose, symmetrically placed, four on the right side, and six on tlie 
left. The right eyeUd was swollen, but the left not at all The largest ponctnie 
would be about one-sixth of an inch in diameter, and the deepest was about an 
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eighth of an inch. It had penetrated tlirough the skin into the cellular tissue, 
but witness could not detect any mark in the periosteum. The face was more 
livid than is usual before death, and continued much so for some time. It ex- 
tended, on the poat'tnortem examination, half way down the neck, and also about 
the back. Witness had never seen a case of the kind before. 

The post'tnortem examination was made 20 hours after death. In the brain 
there was no unnatural congestion, and the same might be said of the spinal 
column, except that it seemed unusually soft in the lower part. The chest and 
lungs were less collapsed than in ordinary cases, which might be attributed to 
artificial respiration, but towards the back part of both lungs they were intensely 
congested, were black in colour, and a blackish froth issued from the tissue. 
The mucous membrane of the inner passages was of a very dark colour, and the 
passages themselves were filled with a dark frt>thy fluid. The same sort of fluid 
had also issued in considerable quantities from the wounds, between the death 
and the post-mortem examination. The artificial respiration was continued for 
40 minutes after the natural respiration had stopped, and until the pulse ceased 
to beat. There was nothing unusual about the larynx or glottis, and there was 
no sign of constriction. The black colour of the mucous membrane commenced 
in the lower part of the trachea, and increased as it descended. There was 
nothing unusual in the pericardium, and the heart was free from disease. The 
left cavities were firmly contracted and free from blood ; the right were mode* 
lately full of dark.coloured blood and a small quantity of very loose poagulum. 
The stomach had patches of dark-coloured spots like ecchymosis, the surface of 
the mucous membrane being mottled and in some parts red, in others pale. The 
stomach contained a small quantity of fluid, but witness could not say of what 
kind. The intestines were healthy throughout ; the liver was of a darkish colour 
on the surface and in sections. The kidneys, though sound, were much con- 
gested. The spleen was excessively congested, almost black in colour, and very 
soft. The deepest of the punctures had been constantly since death exuding a 
thin bloody fluid. There was an ecchymosis under the skin, such as might take 
place ftom any other puncture, but no unusual inflammatory action. 

The Coroner. — ^Did you discover the cause of death ? 

Witness supposed it was from asphyxia, and he had no doubt that 
it was caused by poison. Some of the post-mortem appearances could 
be accounted for as the result of the artificial respiration, but others 
resulted from the poisonous bite of a serpent. 

The Coroner declared his conviction that the case was a hopeless 
one from the conunencement, and that the only thing that could 
have given deceased a chance was to have sucked the wounds 
at once. He would not, had he been present, have hesitated to do so. 

The following evidence describes the way in which the accident 
occurred. Edward Gurling, one of the attendants of the humming- 
bird collection, was present when the fatal accident took place, and 
was going out of the room with a basket of sparrows, when the 
deceaised, who was in an excited state, walked inside of the railing 
which fenced off the compartments in which the serpents are corn- 
fined, and lifting up the glass front took out a Morocco snake by 
the middle. Another man entered the room at the time, and wit- 
ness, turning round to Gurling, said, "For God's sake put it 
back again t" He replied, " I am inspired," and laughed at witness* 
He then laid the snake round the shoulder of witness, who stooped 
down, and said, " It will bite me in a minute ;" after which he put 
it back. Witness then walked down the room, going on with his 
work, when the deceased, who was close beside him, inside the railing, 
exclaimed, " Now for the cobra !" Witneaa cai\fiA wx\., " Q^o^^A^^sA^K 
what are you about V* but he had ttie csAixa. o\x\.\w?lot^^s^^ ^^^^SS^^^ 
veDt bim, and put it under his waistooaA,. 1\. Qo^<Ax^>iaA\5J>&^««» 
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and came out behind ; when, taking hold of it, abont a foot fh>m the 
head with one band and with the other lower down, he held it up in 
front of his face. It then flew at him, and witness saw the blood 
flowing from the brieve of his nose. Ghirling said to him, " Rim for 
Hunt/' and he ran off accordingly. How long he was away he could 
not tell, being in a maze, but deceased must have put back tibe 
snake in the interval, for he was in his compartment and the front 
glass closed down. Evidence was then given that Qtirling was in- 
toxicated at the time he was bitten by the cobra. 

Mr. D. W. Mitchell, the Secretary to the Zoological Society, and 
chief executive officer under ihe Oouncil, stated that Gurling, when 
placed in the Serpent-house, was told, on no account, at any time, to 
do anything to die different cases when the snakes were in them. 
On one occasion, Mr. Mitchell remembered rebuking Gurling very 
severely for lifting the glass and putting in food for l£e snakes inside 
without removing them. 

Mr. S. Alford, a surgeon, who was present on the occasion, oon- 
firmed Mr. Mitchell's evidence as to Gurling's having been severely 
reproved for feeding the puff-adders by lifting the glass. He 
threatened to discharge him on the spot if he ever did so again, and 
told him that if the animals bit him it would cause instant deatii. 

James Phillips, engineer to the Society, saw Gurling directly after 
he was bitten. He came to him with his arm extended and blood <m 
his face, and took him round the neck and begged him to get bira 
medical assistance, as he had been bitten by a cobra, and was a dead 
man. He then went to the sink and washed his face. He told wit- 
ness that he had placed the animal in his breast, when it bit him* 

Mr. Mitchell said, that there was an alleged antidote to snake 
bites, oaUed the Sibama Cedron, which, however, he did not believe 
in ; and some of it had been given to tiie deceased, who had not 
used it. 

This closed the evidence ; and the coroner having briefly charsed 
the jury, they returned a verdict to the effect that the deceased had 
lost his life by the bite of a serpent known as the Oobra de Oapdlo, 
when in a state of intoxication, and in consequence of his own raah- 
ness and indiscretion. ■• 

EXPERIH8NTS WITH ANHCALS BITTBir BY VENOMOUS SERPENTS, 

Mb. D. R. Evans has communicated to the Thnes of Nov. 9, the 
followinff details of experiments made on July 8 last, in the presence 
of himself. Dr. Quain, Mr. Squire, the chemist, Mr. Wyatt, and Mr. 
Mitchell, the Secretary of the Zoological Society, who undertook all 
charges for animals and mcsterid; the olriect of the experiments being 
to test the efficacy of a powder called Svmaha Oedron, in high repute 
among the Indians as a remedy for the bite of poisonous reptiles. 

The animals experimented on were rabbits, guinea-pigs, and 
sparrows ; and the serpents to whom they were offered were rattle- 
snakes, cobras, and puff-adders. The cobras, though tempted with 
birds, remained passive and could not be provoked to bite. Fint, 
theiif upon the introduction of an animal into their cage, the serpents 
became greatdy agitated, raising tYietnaeV7e«, ^vi^ moiTvu^ ^sniSstk x 
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quick angular motion into attitudes of defence— sometimes, indeed, 
lowing fear, evidenced by retreat into the tank containing water be- 
low tbe level of their cage. This, however, soon subsided, and one 
of the group, as if by general consent, was left watching the prey 
and showing a purpose to strike it. The others coiled themselves up, 
and thereafter showed the immobility for which reptiles are remark- 
able, both puff-adders and rattlesnakes permitting the rabbits and 
guinea-pigs to walk over them with impunity. The attitudes and 
movements of the serpent intending to bite were very striking emd 
beautiM. In the first place, he made, with the posterior half of the 
body, a bold curve, having a strong prehenale '' purchase" on the 
floor <^ the cage, so as to secure a st^y fulcrum for the rapid dart 
made at the time of the bite. The upper half of the body was raised 
some ten inches or a foot, the neck strongly arched, and the head, 
bent nearly at right angles with the neck, was poised directly oppo- 
site the prey. In such pofdtion the serpent remained a greater or 
less time (sometimes as long as 20 minutes) according to circum- 
stanoea. During this interval, the slightest motion of the animal 
before him was followed by an instantaneous and corresponding 
movement of the head and neck of the serpent. The purpose seemea 
to be that of aim-taking; for tlie eyes were intently fixed upon the 
prey ; but Mr. Evans is by no means sure that the snake, knowing 
that the latter cannot escape him, does not derive pleasure from this 
prolonged and intent gaze. At sdl events, in one experiment, where 
the head of a rattlesnake so engaged was sideways to the glass of the 
cage, aod near it, Mr. Evans observed, and called attention to the 
&ct, a remaikable vermicular motion along the course of the poison- 
gland to the opening of the angle of the mouth, which was tiiought 
might a£ft>rd him pleasure, and this continued until the snake struck 
its prey. All these serpents seem to prefer striking when the animal 
is about a foot distant ; when directly under and close to- the head 
they w(Mild not strike. The blow itself was very rapid ; and although 
the united purpose of five observers was to detect the spot where the 
wound was inflicted, it was seldom any one succeeded. The puff 
adders at first hissed violently and swelled to double their usual 
thickness. The cobras raised themselves and spread out their 
beautiful hoods. The rattlesnakes retired and tiien advanced, but 
emitted no sound ; and the one that did not bite soon returned to his 
former passive condition. The bite of the rattlesnake, as will be 
seen, caused the most speedy death. 

So fiur the serpents. Mr. Evans then describes the peculiarities shown 
by the animals on which the experiments were made. Not one of the 
guinea-pigs or rabbits (which were all something under their full 
growtht luul ever seen a serpent, yet when introduced to the cage 
they snowed unequivocal systems of distress and fear. In some 
instances they actually screamed before Idiey were struck. They 
generally showed restlessness at first, but when the serpent, intend- 
ing to strike, poised himself in front, both snake and prey became 
motionless; this being either a pleasniiible paralysis of tb^ ^ccxcfia^^ 
powers, or a deprivatioB of the power Q(iinot\DTifeoTEL\«rNPc,\^^NStf^ 
several tmnutea. 
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. Mr. Evans then details the experiments : 

First Experiment. — Puff-adder (chtho arietans) and guineik-plg. — Stmckby 
snake and screamed at 8h. 54 min. a.m. Convulsions supervened in one mtonte. 
An inftision of the Simaba Cedron was poured fireely down the throat, and the 
moistened powder applied to the wound. The convulsions (like a pidnftil 
hiccough) gradually increased in violence and firequenoy. At five minntet aftw 
the blow the pupil was insensible ; the animal gasping for breath ; its nose, lit)8, 
and feet (originally flesh-coloured) became first pue and then livid. In %\ 
minutes the convulsions had ceased, the bladder contracted and emitted its eon- 
tents, the quantity being very large for the size of the animal. In 10 mtnutet 
the g^iinearpig was quite dead . After this we could not induce another {Niff-addar 
to bite. We tried the cobras with a like disappointment. 

Second Experiment. — Cascarilki rattlesnake (croteUus horriduB) and ffafaiea-]^. 
— Struck behind the ear, near the Jugular vein ; dead before he oould be carried 
to the table, certidnly wittiin a quarter of a minute. There were no ooDvulskms. 
Unable to use the antidote. On a dissection roughly made by Dr. QniJn (fiN% 
our object being to test the value of an alleged remedy, and not to note all the 
morbid appearances, we had notprorided proper instruments) there was observed 
an effusion of dark-coloured blood below and around the wound ; H extended 
fh>m the Jugular fossa to the spinal canal, and even within it, giving to Dr. 
Quain an impression that the spinal cord itself had been injured more or less by 
the powerful fangs of the serpent — a conclusion which would account for the 
wonderful rapidity of death. One very interesting fiact was witnessed in this ei^ 
periment. I saw, for the first time, the beating of an animal's heart. It has 
been stated that the heart of Beliingham, the assassin of Mr. Perdval, beat Ibr a 
considerable time after removal from the body. Several minutes after apparently 
complete death the heart of this animal conUnued its pulsations. For every con- 
traction of the apex of this organ there seemed to be two of its auricles, which 
were gorged with venous blood. Generally there was much' congestion of the 
vessels. 

Third Experiment. — Same snake and a guinea-pig. — Struck and screamed at 
9h. 26 min. 45 sees. The bite was on the left side, near the hioMl leg. In ten 
seconds the eye dosed, and there followed a complete paralysis of the hind 
quarters. The remedy was applied. Slight con vulai(ms supervened. Spamiofths 
diaphragm and gasping for breath within four minutes ; pupU insenrible la six 
minutes ; animal dead in ten minutes. It is remarkable that in the last two soe- 
periments there was far less convulsion than in the case of Uie animal Uttm bj 
the puff-adder. 

Fourth Experiment.— On a sparrow. — A sparrow was inoculated with Mood 
taken from the right auricle of the guinea-pig dissected, but it produced no per- 
ceptible effect. 

Fifth Experiment. — Same rattlesnake and a rabbit. — Struck underneath the 
right thigh at lOh. 4 min. 20 sees. The antidote administered and applied within 
a minute. The right leg was immediately paralysed, and it dragged. At lOh. 
7 min. 30 sees, both hind legs were paralysed. Panting for breath at lOh. 8 min. 
He seemed to have partially recovered the use of Us hind legs, and lost that of 
his fore legs at lOh. 1] min. We thought him dying, without convulsions, at lOli. 
12 min. 15 sees. Subsequently, the animal, after recovering the use of his fbrs 
legs, and once more losing Uiat of the hind legs, seemed to ndly ; and te give 
him the better chance, he was removed from the reptile-bouse and laid on the 
grass in the sunshine, but he died at lOh. 40 min., having sonrived the bite Just 
half-an-hour. 

Sixth Experiment. — Same rattlesnake and a strong rabbit — StmckatlOb. 

80 min. 7 sec. in the ear, which immediately drooped. The bite perforated the 

ear completely, about an inch from the base. The rabbit shook his head and 

ear ; we placed him on the floor, and he ran about. In 10 minutes he seemed 

none the worse ; he was therefore again put into the cage, and struck near the 

root of the same ear, about half an inch from the right eye, at lOh. 48 min. The 

remedy was applied. He screamed as if from pain in sJbtout a minute, and eried 

a second time a few seconds afterwards. Slight spasms supervened at lOh. 

50 min. ; he was quite dead at lOh. 52 min. Lived Just four minutes. Dr. Qaain 

dissected the animal five minutes after death, and found an efflision of dark 

bJood in the course of the wound, such as dQacT\Y>e^Vxv^T^«rtxDAnt 2. The ftngs 

hiui perforated the carotid canal, and the 've8ae\lYv«T«<»nii^»&sAdk.%«nwc^^ 

hmlfan inch in length, which nearly fiUed Ua ca.N\.vs . 



ZOOLOGY. 217 

Seventh Experiment. — On a sparrow. — I inoculated a sparrow on the inside of 
the wbigb near the heart, with blood firom the wound caused by the fangs of thb 
rattleenake, bat without apparent effect, for in 15 minutes he seemed uninjured. 
This accords with Dr. Russell's experiment by inoculation made in India. The 
kenter afterwards stated that one of the two sparrows died the next day, but 
not, a> he thought, from the inoculation, for he found sparrows frequently die in 
the reptile-house when untouched by the serpents. 

The practical value of these experiments Mr. Evans considers to be 
in the proof that the alleged remedy Simaba Oedron was inefficacious 
as an antidote, unless it had some effect on the rabbit which re- 
vived half an hour; still, Mr. Evans thinks, the Simaba Cedron should 
not be repudiated until it has been tried^ and has failed upon stronger 
animflls than the above. It is remarkable that the poison of the 
rattlesnake and of the puff-adder operated in a different manner. 
There was very little convulsion in the animals bitten by the former; 
they seemed to have their vital powers paralysed at once, to sink 
into a comatose state, and die ; while the spasms and convulsions 
following the bite of the puff-adder were violent, and increased in 
£>roe and frequen(r)r till death ensued. The fourth bite of the same 
rattlesnake caused death in four minutes. 

Some interesting questions arise on these experiments. What is 
the action of this deadly poison ? Is it through the blood or the 
nervous system ? There are presumptions both ways. The proba- 
bility that it acts through the blood reposes on the observed fact of 
disooloration around the wound, and the coagulum found in the 
carotid artery, as described in Experiment 6. On the other hand, 
the presumption that it operates directly on the nervous system is 
strengthened by the following observations ; — firstly, by the extreme 
rapidity of death — ^the animal in Experiment 2 seeming to die 
instanteneously ; secondly, by the observed effect of immediate 
paralysis of the limb nearest to the wound, followed by paralysis of the 
corresponding limb, though death did not directly follow (Experi- 
ment 4), and the drooping of the ear of the rabbit (in Experiment 
6) simiiltaneously, as it appeared to us, with the bite. May not the 
poison act both through the circulation and the nervous system ? 
Mr. Evans thinks it does, and that any remedy, to be efficacious, 
must operate upon both. 

One of the persons who assisted at the above experiments was 
Ghirling, the keeper, whose enthusiasm for his occupation was very 
remarkable, and whose indiscretion led to his death by the bite of 
a cobra within four months from the above date. 



EXFEBIMENTS WITH THB POISON OF THE TOAD. 

All doubts as to the poisonous nature of the contents of the skin 
pustules of the Toad have been set at rest by recent experiments of 
MM. Gratiolet and S. Cloz, who have demonstrated by inoculating 
various animals with the cutaneous poison of toads and salamander 
lizards, that the substances are endowed with well-marked, danger- 
ous, even &tal properties. The first experiment of these gentlemen 
was prosecuted on a little Afirican tortoise, which having been inocu- 
lated with some of the toad poison in one oi \\a \:aiv<^<ec C^^\>, ^<»:«ic:^i«^ 
of the limb aupervened, and still existed at ^e eis.^Vc«MvQni ^H. ^5«^^ 
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monthSf thus demonstrating the possibility of local poiflonhig by this 
agent. In order to determine whether the poisonous materiiu spoiled 
by keeping, the gentlemen above mentioned procured alxrat 29 
grains of the poison on the 25th of April, 1851, and having placed it 
aside until the 16th of March, 1852, they inoculated a goldfinch 
with a little of this matter. The bird died almost immediate^. 
Subsequently, the investigators succeeded, in eliminating the poiaon« 
ous principle from the inert matters wilii which it is associated in 
the skin pustules of the toad and the salamander, and found that, 
when thus purified, its effects are greatly more intense than before. 
Like most of the known strong organic poisons, the active principld 
of toad- venom is alkaline in its. character — almost insoluble in water, 
slightly soluble in ether, and very soluble in alcohol. 

THE ESKIMOS. 

The Eskimos are essentially a littoral people, and inhabit neuhr 
5000 miles of sea-board, from the Straits of Belleisle to the peninsob 
of Alaska; not taking into the measiir«nent the various indoita- 
tions of the coast-line, nor including West and East Gh^enland, in 
which latter locality they make their nearest approach to the western 
coasts of the old world. Throughout the great line or range here 
indicated, there is no material change in their language, nor any 
variation beyond what would be esteemed in England a mere pro- 
vincialism. 

The origin of the Eskimos has been much discussed, as being tiie 
pivot on which the inquiry into the original peopling of America has 
been made to turn. The question has been rairly and ably stated by 
Dr. Latham, in his recent work '' On the Varieties of Man ;" " and," 
says Sir John Richardson, ** I shall merely remark, that the WskiinoB 
differ more in physical aspect firom their nearest neighbours, than the 
red races do from one another. Their lineaments have a decided ie> 
semblance to the Tartar or Chinese countenance. On the etiier 
hand, their language is admitted by philologists to be similar to die 
other North American tongues in its mmmatical structure ; so tha% 
as Dr. Latham has forcibly stated, we dissociation of the Eeldmoe 
from the neighbouring nations, on account of their physical di8aiiiii> 
larity, is met by an ai'gument for their mutual affinity, dednoed 
form philological coincidences." — Arctic Boat ExpedUian. 

BFIBAL STBUCTUBE OF MUSCLE, AJSTD THE MUSCtJLABr BTBUCVUIUI 

OF CILIA. 

We rejoice to learn that our distinguished friend, the celebrated 
physiologist. Dr. Martin Barry, has so far recovered from his long 
illness as to be able to resume his microscopical investigations^ and 
has lately published an account of his renewed researches on the 
Spiral Structure of Muscle. 

In the year 1842, Dr. Barry, in a memoir published in the " Philo^ 

sophical Transactions" of the Royal Society, recorded his disooveiy of 

the spiral structure of muscle. Two or three to whom he had shown 

the tiasae with his own microecope \ie\\eNeA.'?iVMft.\.\i^NrTOte» but by 

moat persona it was doubted, \>^ aom© ^^X"^ ^«\i\^ \^«^d«gcc^^ 
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eye-aght became affected, and for years that instrument remained 
imuaed.* But our fiiend's sight was at length improved. He was 
in the same city (Berlin) with the celebrated physiologist, Purkinje, 
and showed him that muscle had a spiral structure, and added the 
very interesting observation, that cilia are no otiier than little 
muscles. He now wrote a fresh paper, containing an account of his 
renewed researches on muscle and of the muscular character of cilia. 
Purkinje translated that paper into German, and communicated it to 
Mailer's Archiv., where it occupies sixty-eight pages octavo, with 
QtmienMis engravings. Although we cannot, from the number of the 
gmvingSy give this very valuable contribution to science a place in 
our Joumal, we embrace this opportunity of recommending it to the 
particular attention of naturalists. They will find in it a confirma- 
tion of Dr. Barry's observations published nine years ago, '' that the 
structure of muscle is a spiral structure," and discover (not pub- 
lished before) that cilia have a truly muscular character and struc- 
ture ; this being demonstrable, not only in cilia from the gill of the 
^ster and the common sea mussel, but in those of the Infusoria. 
(Bg^ of course, if any cilia are muscular, all cilia are so.) — Jameson's 
/ounfMl, No. 105. 



DTTUSOBIA, THE EABUEST LABVAL STATE OF INTESTINAL WORMS. 

Although for want of time, (says Agassiz, in a letter to Mr. Dana,) 
n^ investigations on Intestinsd Worms have been limited, I have 
arrived at one important result. You may remember a paper I read 
at the meeting at Cambridge (America), in August 1849, in which I 
showed that the embryo which is hatched from the egg of a Planaria, 
is a genuine polygastric animalcule of the genus Paramecium, as 
now characterized by Ehrenberg. In Steenstrup's work on Alternate 
Qeneration, you find that in the extraordinary succession of alternate 
getierations ending with the production of Oerceria, and its metamor- 
phosis into IHstoma, a link was wanting — the knowledge of the 
young hatched from the egg of Distoma. The deficiency I can now 
fill. It is another infusorium, a genuine Opalina, With such fibcts 
before us, there is no longer any doubt left respecting the character 
of all these Polygastrica ; they are the earliest larval condition of 
worms. And since I have ascertained that the Yorticellse are true 
Bryozoa^ and botanists claim the Anentera as Algas, there is not a 
single type of these microscopic beingrg left, which hereafter can be 
considered as a class by itself in the animal kingdom. Under what- 
ever name, and whatever circumscription, it has appeared or may be 
retained to this day, the Class of Infusoria is now entirely dissolved, 
and of £hrenberg*s remarkable investigations, the descriptive details 

* Some observers had also declared, that when Dr. Barry saw spermatozoa 
withfa) the oyum of the Rabbit, he saw too much. But dnce Dr. Barry's an- 
Domicement spermatozoa have been found In the ovum by oUiers. In papers laid 
before the Royal Society, the author of one of them found them within the ovum 
of the Aicarii mystax, and the author of the other, who dewV«d \Vv^t«AV<&nciS»i«M\. 
that he was obliged to crypeccavi, others flnding tbem tot Ywvox mxVXxv nXsa <stq3&. 
aftbaitv. 
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alone can be available in future ; the whole systematic arrangement 
is gone. 

This result has another interesting bearing ; for it shows the cor- 
rectness of Blanchard's view respecting the Planarice — ^their close 
relation to the intestinal worms under &e name of Trematoda, In- 
deed, they belong to one and the same natural group. 

Is it not remarkable that the two types of the animal kingdom 
long considered as the fundamental supporters of the theory of sponta- 
neous generation, should have finally been brought into so close con- 
nexion ; and that one of them — ^the infusoria — should in the end 
turn out to be the earliest larval condition of the other, — ^the intes- 
tinal worms being the parents of the infusoria ? — Silliman's Jowmal, 
May, 1852 : Jameson's Jotf/mal, No. 106. 

FISH-HOUSE AT THE ZOOLOGICAL OABDEITS, BEGENT'S PABK. 

FoBEMOST among the new arrangements of the past year is the 
Fish-house, an elegant structure in the south garden, built in the 
style of a conservatory for plants. At each end of this buildii^ are 
taiiks, — and on the other sides are glass-cases for the purpose of con- 
taining fish. The fish properly so called occupying at present the 
cases and tanks are, British fresh- water fish. In this fish-house we 
see at a glance what days of watching elsewhere could not afiord. 
The ferocious pike has here become as docile as a puppy ; the perch 
— always invisible amongst the deep holes of rivers and lakes — ^here 
yields up the secret of his haunts. We anticipate much interesting 
information about the economy of fishes from the fitcilities a£fordea 
for observation by these cases< But why should we not have sea 
fishes ? — These are to come. Something of a commencement has 
been made. Several species of Actinia, or Sea Anemones, are here 
to be seen expanding their beautifully coloured arms amid the fironds 
of olive green and bright red sea- weeds : — and they are but the first- 
fruits of what we may expect. Ere long, every inhabitant of London 
will be able to see what up to the present time has been seen only by 
the adventurous and sea-tossed dredger, who, casting his net to the 
bottom of the ocean, has beheld its niunerous inhabitants in the fireah- 
ness of life. The Sea Anemones are to be followed by all the other 
forms of Zoophytes, — with Jellyfishes and Starfishes, the deUcate 
Nudibranchiate Mollusca, rare forms of shell-fishes, and the Tarions 
species of Crustacea. — A new world of animal life will be drawn firom 
the depths of the ocean for the amusement and instruction of the 
present generation. 

We should mention that Mr. Mitchell, the indefiitigable Secretair 
of the Society, has written a popular Guide to the Gardens, — ^which 
contains a large amount of useful and interesting information. It is 
embellished with several woodcuts. — We are promised, besides, a 
list of all the animals which have been received and have existed in 
the Gardens during the last five years, — together with a more elabo- 
rate account of them than that given in the Guide. This will be 
published as a separate work, — and illustrated by the accurate hand 
of Mr, TToJf.— -4t^aum, "So.lW. 
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VEGETATION OF AUSTRALIA. 

The Secretary of the Linnsean Society has read some remarks on 
the Vegetation of the Districts surrounding Lake Toneus, from a 
letter addrwsed to R. Kippist, Esq., curator of the Society, by Dr. 
Ferdinand Miiller, of Adelaide, in South Australia. Tbe district 
immediately surrounding the lake was represented as sterile and 
aninyiting. On the salt plains near the lake, species of the European 
genera BlUv/m Gotriplex, and others, were observed. The hills sur- 
rounding the lake did not present the aspect of tropical or northern 
forest vegetation. Along the course of the river a rich vegetation 
was observed, — ^the most striking feature of which was, the resem- 
blance of the genera to those found in Europe and in Asia. The 
author concluded by stating, that his enumeration of the plants 
found in this district proved that the Flora of Northern Australia 
was not so barren as was represented by Mr. Brown. The President 
vindicated his statement with regard to the general characteristics 
of the Flora of the North of Australia. Dr. Miiller 's remarks con- 
&rmed his observations — ^as the vegetation which he had described 
was clearly exceptional. Probably the spot was an isolated one 
formed by an ancient lagoon. 

VEGETABLE TBAKSFOBMATION. 

An interesting point in vegetable physiology has been treated by 
Major Munro, in a communication to the British Association, on the 
transformation of jEgUopa into Triticvm ; the gist of which was, that 
while our wheat has unquestionably been derived from the wild 
JSgilops, the other kinds of domestic grain have had an altogether 
di&rent origin. 

INFLUENCE OF COLD ON PLANTS. 

A Paper has been read to the Linnsean Society, by Mr. A. White, 
"On the Influence of Cold on the Flowering of Plants." After 
referring to the observations made by Mr. Curtis at a previous 
meeting, on the flowering of a plant under the snow, the author 
quoted from Captain Beechey's journal some remarks on the fre- 

2uency of a prolific vegetation under the snow of Arctic regions. 
[e referred especially to a plant called Saxifraga nivcUiSf which 
linnsdUB stated flowered in the regions of eternal snow. He also 
made some remarks on the modification of the specific characters of 
insects and plants by a change of climate. Dr. Hooker stated that 
whilst at Terra del Fuego he had observed Pemettya nmcroncUa in full 
bloom in a spot from whence the snow had been accidentally 
removed. Mr. Pratt, whilst at Chamouni, had in vain sought for 
plants that flowered under the snow, and regarded the circumatanoA 
referred toby Mr. Curtis as quite accideiitaA.. 
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VITALITY OF SEEDS. 

Db. Lankesteb has read to the British Association, the " Twelfth 
Report of a Committee appointed to make Experiments on the 
Growth and Vitality of Seeds." The seeds set apart for the jear^s 
sowing were those collected ia 1844. It was the third time the same 
seeds had been experimented on, and it was found that thetre was a 
very evident decrease in the numbers which have v^etated, 0(mi- 
pared with those of previous sowings. Dr. Lankester explained the 
object of the Committee, and stated, that the fact of rasp) 
growing, which had been taken from the stomach of the body of a 
human being, buried in a tumulus in Dorsetshire, and whica had 
been doubted, had been re-investigated during the past year, and 
there seemed no reason to doubt that the seeds, wus buried for 
centuries, had germinated. 

Dr. Royle stated, that having been present when the origiiial 
mass of matter from the stomach of the dead person was Inxtu^poi to 
Dr. Lindley in London, and the raspberry seeds discovered in it^ he 
had no doubt of the correctness of the conclusion that the aeedi 
which had thus been swallowed and buried, had germinated after 
the lapse of centuries. 



IBSSH PLANTS. 

In the department of Botany, some very valuable papers have beeo 
read to the British Association, bv Prof. Dickie, with regard to the 
Geographical Distribution of Irisn Plants. In the first, " On tiie 
Altitudinal Ranges of Plants in the North of Ireland," Dr. Dickie 
pointed out the remarkable &ct that the range of Alpine planii 
IS altogether lower in the north of Ireland than in oorrespondiog 
latitudes in Scotland ; and furthermore, that the range upon the 
north-west coast of Ireland is lower than u^on the noriQi and 
north-east coasts ; so that the range of Alpme plants deaoendB 
from Scotland, westward, for any given parallel. In the disnuasion 
which ensued, Prof. Amott and the Prince of Canino drew attention 
to the importance of distinguishing between Alpine plants with a 
wet and those with a dry station, and Prof. Balfour showed Aai 
some Alpine plants descend very low in the western HigUaadB ; 
but in the mam Dr. Dickie's eondusions appeared to be borne out. 
In his second memoir, " On the Distribution of the Marine Algv oB 
the British and Irish Coasts, with reference to the probable ii^enoe 
of the Gulf-stream," Prof. Dickie stated that there is an anoonly 
in the marine vegetation of England which does not exist among tlw 
land plants. Algse found in the south of England are abo found in 
the (>rkneys, but are altogether wanting in the intermediate pointo. 
This remarkable circumstance Dr. Diekie explained bj ^e known 
influence of the Gulf-stream in rendering the mefui temperKtme of 
the Orimeys higher than that of the coa^ of Ireland and fiootlHitf 
further south. Prof. E. Forbes brought forward evidenoe fnai the 
distribution of marine animals in ikvour of Dr. Diokie^s Tiew, and fal 
coD&mation of his facts. The limtasaaai l^wocDai, mhiA 



BOTANY. 223 

aortbwards round the western borders of Ireland, is absent in the 
[rish Channel, and upon the east and west coasts of Scotland and 
England, to which the influence of the warm current does not 
dxtend. Dr. Walker Amott stated, in confirmation of the influence 
of the Gulf-stream, that large masses of North American Ectocarpi 
Bure frequently drifted on to the west coast of Scotland ; and Prof. 
Owen drew the attention of lady collectors to the important service 
which they might render to hydrography by carefully collecting, 
noting, and preserving the sea-weeds of any place in which they 
mi^t be remdent. — LUerary QaaetU, No. 1860. 

errsuoTUBE of bafhides. 
A Pafeb upon this inquiry has been read to the Microscopical 
Society by Mr. Quekett. The author conmienced by stating that 
inorganic substances were formed in plants under two circumstances. 
^rst, in crystals, as in the case of phosphate and oxalate of lime ; 
second, as a portion of the tissue, as in the case of silica in the bark 
of equisetaceous and gramineous plants. The crystals were stellate 
or single, from the l-40th to the l-lQOOth of an inch in diameter. 
8Kngle crystals of oxalate of lime were acicular, — those of the phos- 
phate of lime were rhomboidal. Numerous plants were referred to 
in which raphides were found ; as in the species of the cactus, the 
lime, the rhubarb, elm, apple, onion, and other plants. The author 
exhibited drawings of artificial raphides which had been found in 
the tissue of rice paper by the late Mr. Edwin Quekett, by im- 
mersing the cells first in lime water and afterwards in oxalic acid. 
In conclusion, the author gave a detailed account of some stellate 
raphides wMdi he had found in great abundance in a species of 
cactus. On dissolving up the inorganic matter of these crystals by 
means of hydrochloric a(M, he was surprised to find that an organic 
base was left perfectly similar in form to that of the crystal which 
had been diasolyed. From this fivct Mr. Quekett inferred that all 
these crystals were deposited with organic nature. He referred to 
the structure of calculi in the human and animal body, which were 
alwa^ deposited upon on with an organic base, as proof that this law 
was general, and that the deposition of inorganic salts in the tissues of 
plants and animals was always connected with the growth of organic 
matter. Br. Lankester referred to the case of crystals in chara upon 
the Bor&ce of the plant, which seem to originate in cells in the 
sane manner as hairs. Br. Mantell inquired as to the mode of growth 
of the crystals in the interior of the ceU. — Aikmcefum, No, 1804. 

THB GENUS N08T00. 

Bb. Josbth Hooker has read to the Linnsean Society a pa^xer on 
the Cknus Nostoc of botanists, — more eapecially on a s^>ecies brought 
by Br. Suthei'land from the North Pole during the late Expedition in 
asarbh of Sir John Franldin, under Capt. Penny. The plant was 
found in great abtmdanoe in the ocean, and resembled the Nostoe 
oomtiUme of botanists. It was in sufEicient quantities to be used as 
£ot; and Br. Sutherland having eaten boiua oi \\i, ^x^x^'^KQSie^>^ 
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more agreeable and nutritious than the Tripe de Roche, SpeouDene 
of this plant had been sent to Mr. Berkeley; and from certain pomtB 
in structure he considered it a new plant, and referred it prorialoii* 
ally to the genus Hormosiphon, under the name of H. Arctk^L 
Dr. Hooker also gave an account of a species of Nostoc which he had 
discovered iii Thibet — and of another in China — which seemed idea- 
tical with the one brought from the North Pole. 

DEVELOPMENT OF THE SFOBES OF FEBNB. 

A Paper has been read to the Linnsean Society, from Mr. Henfrey, 
*' On the Development of the Spores of Ferns," The inquiiy w«nt 
minutely into the structure and growth of the prothallium, antbe* 
ridia, spermatozoids and archegonia, as the result of observatioiiB 
made on various species of ferns. The prothallium, which is the 
result of the growth of the spore, produces on various parts of its 
surface the antheridia and the archegonia, — ^the former being by &r 
the more numerous. The spermatozoids are formed in cells contained 
in the antheridia. They consist of a flat band twisted twice or three 
times, and covered with lung vibratile dlia. Th^ escape trom the 
antheridia by the bursting of this organ, and are to be seen v^oii 
the surface of the prothallium. The archegoniimi consists prind- 
pally of a cell, like the embryo sac, which evidently becomes the 
young embryo. Mr. Henfrey denied that the spermatozoids entered 
the embryo sac ; but inferreid, without having observed any direct 
communication between the spermatozoids and the embiyo sap, that 
the former were necessary to the growth and development of the 
embryo. A discussion followed, in which Mr. Bowerbank stated that 
he had not observed the spermatozoids to be so completely oovend ■ 
with cilia as those represented by Mr. Henfrey. It was probable I 
there might be a difference in this respect in different species. 

THE PALO DE VELAS OB OAKDLE-TBEE (PABHEimEBA CEBEIFXRA, BKDL) 

BT H. BEBTHOLD SEEMANN. 

This tree is confined to the valley of the Chagres, where it fimns 
entire forests. In entering them, a person might almost &ncj him- 
self transported into a Candler's shop. From all the stems and 
lower branches hang long cylindrical fruits, of a yellow wax oolonr, 
so much resembling a candle, as to have given rise to the pa|ra]ar 
appellation. The &uit is generally from two to three, but not un- 
frequently four, feet long, and an inch in diameter. The tree 
itself is about twenty-four feet high, with opposite trifoliated leavee 
and large white blossoms, which appear throughout the year, but are 
in greatest abundance during the rainy season. The PcUo de Vebu 
belongs to the natural order CreacentracecB, and is a Parmentieraj 
of which genus hitherto only one species, the P. edvZis, De C^uod., 
was known to exist. The fruit of the latter, called QuanhscUoUf is 
eaten by the Mexicans ; while that of the former serves for food to 
nxmierous herds of cattle. Bullocks, especially, if fed with the fruit 
of this tree, Guinea-grass, and Batcttilla (Ipomcea brachffpoda, Bentfa.) 
soon get &,t. It is generally aidxDi\i\«d, Vio^ct^qt, that Ihe meat p•^ 
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in some degree of the peculiar apple-like smell of the fruit ; but 
this is by no means disagreeable, and easily prevented, if, for a few 
days previous to the killing of the animal, the food is changed. The 
tree produces its principal harvest during the dry season, when all 
the herbaceous vegetation is burned up ; and on that account its cul- 
tivation in tropical coimtries is especiidly to be recommended. 



OAMFHOB FROM BORNEO. 

A OOUMUNIOATION has been read from Mr. J. Mottley of Labuan 
to the Linnean Society, accompanying specimens of Borneo Camphor 
and the trunk of the tree (DryaJbcdanopa camphora) producing it. 
The Borneo camphor is consumed principally in China, where it is 
held in great esteem as a medicine. The best specimens realize as 
much as £5 per pound. An oil exudes from the tree which is also 
employed in medicine, and used as a varnish. The Borneo camphor 
is constantly mixed with the red seeds of a plant which are supersti- 
tiously added by the natives for the purpose of inducing the spirit of 
the camphor to .remain, — who it is supposed would fly ofif unless some 
temptation of this kind were offered him to stay. — AthencBtim, 
No. 1276. 

THE SOAP-PLANT. 

It appears that the Soap Plant grows all over California. The 
leaves make their appearance about the middle of November, or 
about six weeks after the rainy season has fully set in ; the plants 
never grow more than a foot high ; and the leaves and stock drop 
entirely ofif in May, though the bulbs remain in the ground all the 
summer without decaying. The plant is used to wash with in all parts 
of the country, and by those who know its virtues it is preferred to the 
btet of soap. The method of using it is merely to strip ofif the husk, 
dip the clothes into the water, and rub the bulb on them. It makes 
a thick lather, and smells not unlike brown soap. 

THB GOLDEN PIPPIN. 

Thbbb have been exhibited to the Horticultural Society ,some 
interesting examples of the true old Golden Pippin, furnished by 
Earl de G^y*8 gardener, from Wrest Park, Beds. These had been 
grown on trees trained on an east wall, from which fine healthy 
crops are annually gathered ; while from standards of this variety in 
the same garden, the fruit is cankered and bad ; surely going £str to 
•prove that instead of the Golden Pippin wearing out, as some 
imagine, it is really too tender for our climate. A certificate of 
merit was awarded. 

THE LENTIL. 

This ancient vegetable so often mentioned in the Bible, so pro- 
lific, and above all, so nutritious, has been acclimatised by M. 
Giullerez, a French professor in Edinburgh, at great cost, and with- 
out any other reward than the gold med8\ oi. ^"b "SS^gD^KsA. ^a^ 



226 TXAB-BOOK OF FAOIS. 

Agrricoltnral Society. Whilst rolls of tobaooo and starch hara 
received prize medals from the Great Exhibition, a new food intro- 
duced into our country at the very moment when the potato seems 
to have lost its vitality, and threatens to disappear from the Y^;eta- 
ble kingdom, as many plants have done before from exhaustion and 
overgrowth — the Lentil, that made an attractive article of the admi- 
rable collection exhibited by Messrs* Lawson and Son, as well as in a 
separate form, was passed unnoticed. In 1851, M. Guillerez for a 
fourth time, gathered 2^ bushels (167 lbs. weight) 5f lbs. only having 
been sown, and the rain in August having spoiled a great part of the 
crop, which was then budding. The lentils sown between rows of 
beans have produced, on an average, 30, 25, and one row even as 
much as 61, for 1 ; and, besides, he had a splendid crop of beans. 
Between the rows, propped by stakes, he had planted cabbage, 
cauliflower, salsify, beet-root, leeks, which aU throve most beautifully. 
The lentils were so prolific that, if it had not been for the rain that 
damaged them to a great extent, they would have produced more 
than a hundred-fold. M. Guillerez tried a small spot as forage : he 
cut them twice, and they grew to the height of folir feet. Here 
is a recipe for cooking lentils : — ^The plainest and best mode of 
preparing them is to steep them in cold water an hour or two ; then 
to withdraw them, and place them in a goblet with enough of water 
to cover the surface, a little butter or a bone, some salt, and a little 
parsley. Place the whole on a slow fire. They must boil slowly, 
and you must take care to add water enough to keep the surfMe 
covered, but merely covered. You may boil them with ham, baoon, 
sausage, or merely with water and salt, to prepare them afberwuds 
with onion d la mattre (Thdtel. In schools, barracks, or laige 
boarding establishments, they are often merely boiled in water and 
salt : then allowed to cool, and the water run ofif, and in whioh state 
you dress them with oil and vinegar, &c., like a French salad. 
When the lentil is bruised or ground into meal it makes an ezoellent 
"puree" with wild fowls or roasted game. It is prepared alflo like 
peas, for soups, dumplings, puddings, &c — Journal of AgricuUwre, 
and the Transactions qf the HighUmd and AgricuUv/ral Sociely of 
Scotland, 



THE POTATO BOT. 



In March, 1851, the legislature of Massachusetts offered a pre* 
mium of ten thousand dollars to any person vnthin the Common- 
wealth who should satisfy the governor and his council that by a test* 
of five years he had discovered a sure and practioal remedy for the 
Potato Kot. Thereupon, a multitude of letters poured into the pablie 
office, — ^many of them containing valuable hints, facts or reasonings ,* 
— and the council ordered the secretary, Mr. Walker, to prepare a 
digest of the information placed at its disposal by the several ootre- 
spondents. The conclusions to which all the £Etcts of the case, as tbij 
are here gathered, have appeared to lead, are these five : — 1. T%CKt the 
disease bears a striking reaemblMioeto «^o\ec«i, wfA-^tobBiblY endftflis 
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the atmosphere. 2. That it is doubtfiil if any specific cure has been, or 
ever will be, discovered. 3. But, as in cholera, certain preventives 
are well ascertained, by the application of which the liabilities to 
disease may be greatly lessened. 4. That by obtaining the soundest 
seed, by planting the most favourable soils, and by using the most 
suitable manures, we may have a good degree of confidence in the 
successful cultivation of this useful vegetable. 6. That we may ex- 
pect that, like the cholera, the potato rot will become less and less 
formidable every year, and eventually subside into a mild and ma- 
nageable epidemic. 

LEMONS GROWN IN THE OPEN AIR IN ENGLAND. 

There has been exhibited to the Horticultural Society, a Dish of 
large fine-looking Lemons, of good quality, for which a certificate was 
awarded, was furnished by T. Lockyer, Esq., of South Wombury 
House, Plymouth, the interest about which is that they had been 
produced in the open air. It was stated that lemons had been culti- 
vated against a south wall in Mr. Lockyer's garden for these last 
thirty years, the principal care required being merely to protect 
them from wet, from which they sufier more than from cold. This 
is readily effected by covering them in wet periods with straw pro- 
tections or glass. It was stated that good dressings of sheep-drop < 
pings to their roots had kept them in a high state of luxuriance. 

A NEW water weed. 

A Correspondent of the Oamibridge Chronicle says, a remarkable 
plant has recently made its appearance in the rivers Ouse and Cam, 
and already abounds to such a degree as not only to impede naviga- 
tion, but, what is of far more importance in this fen country, threatens 
to injure the drainage by holding up the water. It occurs in dense, 
tangled, submerged masses of considerable extent, and is so heavy 
that when cut (instead of rising to the surfiice and floating down to 
sea, like other water weeds), it sinks to the bottom. It is this pro- 
perty which is likely to maJke it injurious to drainage. The intruder 
is so unlike any other water plant that it may be at once recognised 
by its leaves growing in threes round a slender stringy-stem. The 
watermen on the river have already named it *' water thyme," from 
a faint general resemblance which it bears to that plant. That it is 
new to the rivers is certain. 



BLACK AND GREEN TEAS OF COMMERCE. 

Db. Royle, in a paper on this subject, read to the British Associa- 
tion, observed, " it was a remarkable feet, that the difference between 
the Black and Green Teas had been, until recently, a matter of great 
uncertainty. The Jesuits, who had penetrated mto China, and Mr. 
Pigoo, were of opinion that both the black and green teas were pro- 
duced from the same plant ; while Mr. Keeve believed that they were- 
manufsbctured from two distinct plants. Now he (Dr. Royle) had 
adopted the view that the best kmds of black waA. ^««ii \R».^^st» 
made from diSsrent plants ; and exammatiou oi \«ai «»axs:^«^ ^r«sqr^ 

Q2 
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to confirm that view, but a repetition of the experiment had not done 
80. Mr. Fortune subsequent to the China war, having been sent out 
to China by the Horticultural Society of England, made inqniries on 
the subject. He there found the thm bohea in the sonthem parts of 
China employed for making black tea; and in proceeding as fu* 
north as Shanghae, he found the Uiea viridis used in making green 
tea near the districts where the best green tea was made. So far, 
therefore, the information obtained seemed to confirm the view of 
two different species of thea being employed to make the two differ* 
ent kinds of tea ; but Mr. Fortune, in visiting the district of Fokira, 
was surprised to find what he conceived to be the true thea vincUt 
employed in making black tea in districts near where the best faladL 
tea was made. He took plants with him from Fokien to Shanghae^ 
and could find no difference between them. It was still, however, 
desirable to get specimens from the district where the black and 
green teas of commerce were actually made, and this had latterly 
been effected. In consequence of the great success which hsA 
attended the experimental culture of tea in the nurseries established 
in the Himalayas, Mr. Fortune was again sent to China by the East 
India Company. He proceeded to the northern parts of the oonntrf, 
in order to obtain tea seeds and plants of the best description^ as the 
most likely to stand the Himalaya climafce. Mr. Fortune procored 
seeds and plants in great numbers, and sent them to the Himalayas, 
where they had been since cultivated. When he had reached Cal- 
cutta, the tea manufacturers whom he had brought with him made 
from plants in the Botanic Gardens their black and green tea from 
the same specimens ; so that it was evident it was the prooess of 
manufacture, and not the plant itself, that produced the green tea. 
All now who were acquainted with the difference between black and 
green teas knew that they could be prepared from the same plant 
without the assistance of any extraneous materials ; though it was a 
common thing for manu&cturers to use indigo, Prussian blue, tunne- 
ric, &c., in colouring the tea. Dr. Royle showed specimens of tiie 
Blsbck Tea plant from the Woo-e-Shan, and of the Green Tea plaat 
from the Hwuychou districts. No specific difference could be ob- 
served between the two specimens. 



MIOBOSOOFIO ALG.S AND FUNGI. 

Pbof. Allkan has read to the British Association two memoirs 
upon the " Development of Microscopic Algae and Fungi." It 19* 
pears that in the process of steeping flax — during which a most 
abominable odour is given out — ^a minute cellular organism^ oloeelj^ 
resembling the yeast plant, is developed in very large quantities ; 
taking on the form of a minute globule moving about activdly hj 
means of a vibratile tail, of a dichotomously-branched cellular frond^ 
or of an elongated cellular filament. The odour given oat appears 
to be principally due to the evolution of a peculiar chemical oom- 
pound during the growth of the plant, 
r/id oiher communication TQ^erre^^iO ^^et-j ^^^^sq^^m «Ii^ which 
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colours large masses of water in very many of the ponds of Ireland. 
Its structure would be unintelligible without figures. 

ALQM. 

The following papers have been read to the British Association 
** On a Microscopic Algse as a Cause of the Phenomenon of the 
Colouration of Large Masses of Water," by Prof. AUman. It ap- 
peared in little conglomerated gelatinous-like masses, and, when 
submitted to the microscope, it was found to consist of a number of 
firoods. — ^The younger fronds were nearly spherical, and consisted 
essentially of .1 central mass of transparent gelatinous matter, sur- 
rounded by a crust composed of minute cells, containing a green 
colouring substance. The crust being much slower in its growth 
than the internal nucleus, it soon bursts, and the nucleus then, by 
an apparent spontaneous action, assumed a regular form, not unlike 
an hour-glass, which soon separated into two distinct fronds. Some 
of them being put into a glass tube, and placed in the window, were 
obsenred to arrange themselves in a mass on the side of the tube 
opposite to that exposed to the sun's rays — that side of the mass 
towuds the light bein^ formed into a beautiful concaye curve, 
Tiiiich might, he thought, when fiilly investigated, reveal some im- 
portant &cts as to the nature and influence of light. 

" On the Distribution of the Marine Algse on the British and 
Irish Coasts, with reference to the (probable) Influence of the Gulf 
Stream," by Prof. Dickie. There were, he said, forms of marine 
Algte generally admitted to be characteristic of our northern coasts, 
and others of the southern. The remarks he was about to make 
referred to those generally deemed of southern type ; that is, those 
which usually are more or less abundant in low latitudes, and, on 
the other hand, are absent from high latitudes. Such speciesi 
natives of our coasts, may be classed under three heads : first, those 
confined to the southern parts of Great Britain and Ireland ; second, 
species of more extensive range, since they extend to the north of 
Ireland and south-west of Scotland ; third, those found abundantly 
in the South of England, and ranging along the western coasts of 
both islands, as far as Orkney and Shetland ; and the species enume- 
rated under these three classes, and amounting to more than twenty^ 
are, so far as we can ascertain up to the present time, absent from a 
certain part of the east coast of Scotland. A considerable proper* 
tion of them reappear in Shetland and Orkney. The marine vege« 
tation in these northern islands resembles that of the north of Ire- 
land, though there is a diflerence between them of from four to five 
' degrees of latitude. The marine plants of some of the north eastern 
counties of Scotland, intermediate in latitude, are of more boreal 
character. The drifting of tropical fruits, &c., to the western and 
northern parts of Ireland and Britain, is a proof of the direction 
and presence of the Gulf stream, — ike development of southern 
forms of algae, at the extreme northern parts, is a proof of the same, 
and, moreover, seems an indication of its influence in refecoos^ V^ 
temperature. Are we to consider tlieir 8\>«ieiTvc» fecra. cKvNxca. -^aNj^ 
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of the east coast of North Britain as owing to a lower sea tempera- 
tare than in localities where they exist ? The portion of the coast in 
question is precisely that which, frmn the generally understood course 
of the Gulf stream, may be least exposed to its influence. Investiga- 
tions respecting the temperature of our seas are, however, still 
desiderata, and without such, an important modifying element has 
been overlooked having reference to the climate of the British 
Islands. 

Prof. E. Forbes said that the distribution of marine animalB cor- 
responded with those of marine plants. The same anomalies which 
Dr. Dickie had pointed out with regard to plants existed with r^aid 
to animals. Less attention had been given to the distributioa of 
marine Algae than almost any other organic existences. With the 
exception of the labours of Dr. Harvey, little or nothing has been 
done. We wanted a more accurate knowledge of the temperature 
of the ocean at dififerent depths. — [This hint resulted in a subeequent 
recommendation from the Section that the Government would pro- 
secute this inquiry.] — Prof. Walker Amott said that he possened 
waggon-loads of Algss from all parts of the world, which were greatly 
at the service of any botanist who would work at thenu llie col- 
lecting part of the task had been done, — the naming and arrai^;ii^ 
were now alone necessary. Dr. Harvey could do no more than be 
had done at present. — AStenceum, No. 1299. 

EDIBLE LIOHBN. 

A COLLECTION of Lichens and Mosses from OriUa, Canada West, 
has been exhibited to the Linnasan Society by Mr. Stevens. Amongst 
these were specimens of the Tripe de Roche, — a species of lichen 
belonging to the genus Oyrophora, which has obtained an interest 
from being eaten by the natives of Northern regions, and having 
formed the principal diet of a party of explorers in one of our earlier 
Arctic Expeditions. ^___^ 

ACBADENIA FBANKLINIiB. 

Mb. B. Kifpist has described to the Linnasan Society, AcrcuknMf 
a new genus of Dlotmece, The genus is founded on a remarkable 
shrubby plant, with the opposite trifoliolate leaves and general 
aspect of a ZUria, discovered by Mr. J. Milligan, the Secretary of 
the Royal Society of Van Diemen's Land, in the neighbourhood of 
Macquarrie Harbour. It is diaracterized by the quinary arrange- 
ment of the calyx and corolla, by ten distinct and perfectly glabrous 
filaments, and especially by the structure of the five ovaries, which 
are closely combined, very villous, and each crowned by a large 
sessile gland or tubercle ; the ovules are two in each cell, and pen- 
dulous. The species was named A, FramMinuB, after Lady Franklin, 
who with her husband. Sir John, (at that time Governor of Van 
Diemen's Land,) were travelling in company with Mr. Milligan when 
he first met with the plant, in 1842, on the banks of the Fraaiklin 
Kiver. It has since been introduced to this country; vigi has 
lowered in the Koyal Botanic Oardenaa, 1Lv?t. C 
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MAP OF SWITZERLAND. 

Sib "R, I. MUBCHISON, in bis Address at the Anniversary Meeting 
of the Geological Society, speaking of the progress made in the topo- 
graphical survey of Switzerland^ specially directed attention to four 
sheets of the Cantons of Appenzell and St. Gallen, which M. Ziegler 
of Wint6rthur has drawn and executed. They form part of a survey 
on the same large scale of 2^ inches to a mile, or l-25,000th; which 
is also in the course of application to the cantons of Zurich and Schaff- 
hausen. To give full effect to these four sheets only, M. Ziegler 
passed six consecutive summers in the mountains and valleys of St. 
Ghbllen and Appenzell, the geometrical measurements of which had 
been made under the direction of M. Eschmann. Sir Roderick con- 
siders them to be examples of a fidelity to nature which has rarely 
been attained. M. Ziegler soon found (M. Leopold von Buch and 
M. Escher von der linth being his counsellors) that every class of 
rock has a peculiar "facies," and hence he became convinced, that 
no really good topography can be made by surveyors who neglect 
geological data. Thus, in these sheets, the eye of a geologist at once 
seizes the rugged escarpment of slaty rocks, the undulations of lime- 
atone, or the bosses of conglomerate or nagelflue ; whilst, from per- 
sonal inspection of a portion of the difficult region here represented. 
Sir Roderick adds, he never yet saw a map more completely ready 
to receive the colours of a field geologist. The lights are all thrown 
in perpendicularly, so that the defects of the maps of Geneva and 
Vaud, as proceeding from oblique shading, are avoided ; and the 
altitude of each terrace, valley, or mountain top, is inserted in num- 
bers on a most exquisitely-finished lithographic relief. M. Ziegler 
states, that, if the large scale of 2 8-1 0th inches to a mile had not 
been determined upon, he could have delineated as effectu^ly all the 
same features on a scale of about H inch to a mile. In these works 
we perceive at a glance the value of good hill-shading ; and when 
the map of the magnificent mountain of Sentis, which stands out to 
the low countries of Germany as the great sentinel of the Swiss Alps, 
is forwarded to us, you will see in it how perfectly such a work may 
supersede the want of any model whatever. The largest part of the 
cantons of the Grisons and of Tessin has been surveyed; but detailed 
maps of this mountainous region are still wanting, as well as those 
of wge portions of Berne, which are constructed on the scale of the 
general Swiss map diirected by General Dufour, or 64-1 00th inch to 
the mile. It is much to be regretted that the scale of these Swiss 
maps varies in different cantons. In the meantime, we are much 
indebted to M. Ziegler for a small, useful, general map of Switzer- 
landy which he has published, and "wYaOn "w^ \i» *»«scl ^tf3sss«s»^ 
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geologically by Professor Studer of Berne, whose aoquaintanoe with 
the structure of the Swiss Alps is more exfensiye than that of any 
ocher living geologist. ^___^^ 

EXAMINATION OF BOOKS AND SOILS BT THE HICBOSOOFE. 

Many years ago (says Professor Jameson) we strongly recom- 
mended the use of the Microscope in examining the Structure of 
Kocks, especially of quartz rock and sandstone; also of compact 
rocks, as basalt and clinkstone. Yeiy lately this important subject 
has engaged the attention of naturalists, as at the meeting of the 
British Association at Ipswich in 1851, where a memoir was read 
on Klinology ; and at the meeting of the British Association in the 
past year at Belfast, the Examination of Rocks by means of the 
Microscope was explained and illustrated in a very interesting manner 
by several of the more distinguished members of the Association. 

The microscopic examination, by Ehrenberg, of the black earth or 
soil (Schwarzerde) of Tachermosem, in Russia, remarkable for its fer> 
tility, and which covers 60,000 geographical square miles of country, 
to a depth from half a yard to two yards and a half, is a fine example 
of the utility of microscopic examination of soils. This black earth 
was proved by examination to be a fresh-water deposit, and that, 
probably, its extraordinary fertility was in some degree connected 
with its abundance of microscopic fossil animals and plants, and their 
remains. — Jom£80iC8 Journal, No. 106. 



DESOB ON THE DBIFT OF NOBTH AMEBIOA. 

The Drift is the last phase of any importance through which the 
earth passed before it became fitted for the habitation of man. Were 
it not for these deposits, a great portion of this continent, including 
the district embraced in this Report, would have been a waste <tf 
naked and barren rocks, covered partially with heaps of dry sand, or 
rough detrital materials. Through the long-continued agency of 
water, these materials have not only been reduced and di^ened, 
but also mingled in such proportions as to afibrd a most appropriate 
soil for vegetable and animal life. When afterwards the rise oiTthe 
continent caused the waters to recede within their present limits, 
they left behind them those wide drift-covered plains, destined to 
become, in the lapse of time, the seat of an industrious, intelligent, 
and prosperous nation. We think ourselves justified in connidering 
the period when the waters, after having done their work, b^[an to 
recede, as the beginning of that new and grand era which has beeo 
properly called the Era of Man, and of which the alluvial period is 
the introduction. — Americom Jov/mal of Science and Arts, No. 87. 

GEOLOGY OP the DEOOAN. 

Thebe has been read to the Geological Society a paper '' On the 

Geology of the Country around Kotah, Deccan," by Dr. T. L. BdU. 

In this paper was given a geological description of the neighbour- 

liood of the village of Kotah, on £e'Ptaxi\iQ^\;^^\^«/\Ti>3Ei<bU«(sQ«xi^ 
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atid a detailed account of experimental borings in search for coal at 
tiut place. Obscure traces of vegetable remains, and some specimens 
of fish (L^pidotus DeccaneTisia), lately described in the Quarterly 
Journal of the Geological Society, and probably of oolitic age, are 
here found in bituminous shale ; but no indications of the presence 
of ooal have been met with. 



GEOLOGY OF AUSTRALIA. 

Mb. Beete Jukes, of the Geological Survey, has delivered at the 
Muaeum of Practical Geology, to a party of intending emigrants, a 
mper on the Geology of Australia, with especial reference to the 
U(Md Regions. Mr. Jukes commenced by laying down a few general 
principles of Geology, so as to enable his audience to understand the 
nature of the country; and, in order to render his observations 
dearer, he exhibited diagramatic maps of Van Diemen's Land and 
Austi'aJia, consisting of Count Teleski's valuable geological sections, 
which are upon the scale of four inches to the mile ; Sir Thomas 
Smith's map of Australia around Port Phillip ; and Arrowsroith's map, 
showing the known places where gold has been found. In describing 
the interior of the country, travelling from Sydney, Mr. Jukes ex- 
plained it as being greatly elevated ; and, by means of a diagram, 
showed the exact scale of the height of the land to the Blue Moun- 
tains. These heights, are broken into firm gullies and ravines, resem- 
bling grand gulfs left dry by the water. In many instances they are 
HO numerous and complicated that ihey form a positive network of 
ravines, and it seems as if nature had been forming a maze for the 
purpose of puzzling mankind. The seaboard part of the coimtry from 
Sychiey southward to Port Phillip, after passing Cape Howard into 
Baas' Straits, presents a succession of great chains, running north ; 
and, in other directions, plains which, in Australia, mean undulating 
land surrounded by rocks. . Frequently, after traversing an open 
ooontry, of scorching plains of sand and leafless woods, exposed to 
the heat of the sun, the emigrant suddenly comes to beds of the most 
clear and delicious water, and these lakes are the great natural baths 
for washing the go4d that makes its way in veins from the granite or 
slate rocks by which they are surrounded ; for it seems that it is only 
in granite, metamorphic, gneiss, mica, slate, and such rocks that 
auri^nrous drifts are found. Drift sand is more fertile in gold than 
rock, and the reason why auriferous gravel is richer in gold than the 
rock was explained by stating the weight of gold, which, being seven 
times as heavy as quartz, water, sweeping away the lighter portion, 
would carry away the rock and leave the gold. After detailing the 
physical structure of Australia at great length, Mr. Jukes addressed 
himself to the gold question, and briefly sketched the history of the 
discovery of the precious ore in that portion of the British empire. 
In 1834, Sir R. Murchison spoke with certainty of the existence 
of gold in Australia, a knowledge he had arrived at from his ac- 
quaintance of auriferous veins in the Blue mountains. Thia o^vd^voL 
he published in England. It was copied Vn\iO otia q^ ^^ ^-^^be^rpj 
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papers, aod a Mr. Smith was led to search for gold. He sooceeded^ 
and went to the Colonial Government with a specimen, but his 
plication was put on one side, and nothing came of it. SubaeqiieBt 
to this, Mr. Hargraves, returning from California, and stnuuc wit 
the similar character of the rocks in Australia, and the oountiy hi 
had come from, searched for gold, and, aided by his Califomian ex- 
perience, was successful. Mr. Hargraves, like Mr. Smith, went to 
the Govemment ; but, unlike that gentleman, the Government doied 
with him, and he received £500 down, the sum he had stipulated for, 
and an appointment besides. Mr. Jukes concluded his leotuie hj 
stating that digging for gold was hard work, as hard woriL M 
thnt of railway navigators and bricklayers — ^that it was inoesBant 
toil all day, lying hard at night, and with a total absence of 
all comforts, or at least what are considered such in this oountiy; 
but he advised those who went out to Australia for the purpote of 
digging for gold, not to give it up as long as there remained to them 
the power of manual labour, health, strength, and resolution. At 
the same time he told them that digging for gold was like digging 
for anything else ; and that, if they fitted in finding the precious ore^ 
not to be ashamed of putting their hands to something else — that in 
Australia there were hands wanted for ploughs, there were sheep to 
be sheared and cattle to be tended, and that they were as honourable 
occupations as digging for gold, and that industry and perseyeranee 
were sure to lead to fortune in Australia. 



TERTIABY STBATA OF BELGIUM, AND THEIB ENGLISH EQUXVALEBTS. 

The second part of this memoir, — " The Order Tertiaries," by Sr 
C. Lyell, V P.G.S., has been read to the Geological Society. The 
Middle Eocene strata, or those older l^an the Limburg seriei^ are 
well seen in the Hill of Cassel, near Dunkirk, and in some ndgh- 
bouring hills, extending from French Flanders into Belgium. In 
these hills, the tops of which are capped by iron sandstone and sand, 
probably of the age of the crag of Diest, no fossils characteristic of 
the Limburg series have been discovered. Certain ferruginous 
and green sands, however, occurring next below the 'Diest crag,' 
have been referred to the Rupelian and Tongrian Systems of M. 
Dumont ; but Sir Charles Lyell, having foimd near the middle of 
this group in Mont Noir casts of more than twenty shells of species 
common to the Calcaire grossier of France or the Bagshot and 
Bracklesham strata of England, concludes that a part of the group 
alluded to certainly belongs to the Middle Eocene division, and ht 
questions the evidence of the rest being of newer date. Among the 
fossils are Sanguinolaria ffollowaysii, BtLCcinum junceum, TurriUUa 
imbriccUariaf Natica patuUif Ca/rdium portdosum, C. semirgrantUaivm, 
Cytkerea auherycinoides, Ostrea injlata, &c. Below these, in the Hill of 
Cassel,are glauconites, containing in many parts NumiMdUea vofio/a- 
rius; and other fossils common to the Laeken beds near BrusselB. The 
same nummulite accompanies the Cerithium giganteum near the 
bottom of this division at Cassel. Below the Laeken beds the Nvm- 
mulites Icsvigatus abounds witla. Cardlla plauico^stoxa, Paikn^qn 
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ii^rmecUa, &c. At Brussels three zones of the Middle Eocene may 
b6« recognised, — the highest called the " Laeken beds/' abounding in 
NuM^mulites variolarius; the middle, or Brussels zone, in N. Icemga' 
tus : while the lowest is characterized by N. planvZatis ; each zone 
eontaina also numerous shells and other fossils, a fine collection of 
which has been made by Captauln Le Hon. Below the sands through 
wfaidi nummulites can be traced, the " London clay" proper is met with 
ftt Oaasel and Lille, from 1 50 to 300 feet in thickness. To the London 
clay sooceed sands and clays with lignite, much resembling the plas- 
tic day and sands of the London and Paris basins, and having the 
same average thickness. In this series, called the * Upper Landenian' 
by M. Dumont, leaves of dicotyledonous trees and silicified wood 
occur. Li the clay nearly in contact with the chalk at Carvin, near 
Lille, the Oyprina Marrisii abounds. At a still lower geological 
level, at Toumay, and near Mons, is seen a series of glauconites, 
which rest on dififerent members of the cretaceous series, and to 
which the name of "Lower Landenian" has been assigned by M. 
Dumont. These Sir C. Lyell considers as older than any of the 
Bnglish tertiaries, and as partaking in some degree palseontologically 
of a cretaceous type. They have been called cretaceous by Baron 
Byckholt, of Ghent. To the east of Brussels they overlie the 
Maestricht chalk, and are probably intermediate in age between it 
and the Thanet sands of Prestwich. This formation contains, near 
Tournay, a gigantic Pleurotamaria and Ostrea lateralis (Nilsson), 
which last passes downwards into a clay called Verebratu^a rigida 
(Sowerby,) a well-known chalk species. At Orp-le-Grand, Sir 
Charles found in this glauconite part of a large GardiaMer, recog- 
nised by Prof. E. Forbes, who remarks that this genus has been 
hitherto exclusively confined to the cretaceous epoch. 

OBOLOOY OP KENT. 

A PAPSB has been read to the Geological Society, ''On the soils* 
that cover the Chalk of Kent," by J. Trimmer, Esq., F.G.S. The 
author commenced by pointing out the existence of a great variety of 
soils upon the chalk of Kent, ^d by referring to his already pub- 
lished opinion that these soils were formed by aqueous transport, and 
not by solution of the chalk in situ. As evidence of this view, and 
corroborative of conclusions he had arrived at when he lately gave 
an account of a section from near Hartley Parsonage, Kent, Mr. 
Trimmer described a section of the summit-level of the chalk between 
Famingham and Wrotham, about 700 feet above the sea-level, in 
which large ** pot-holes" in the chalk were filled with alternating 
seuns of sand, clay, and pebbles containing matter derived from the 
wredc of the chalk and the Eocene tertiaries ; these alternations 
being covered by unconformable seams of similar composition. He 
pointed out also the characters by which "pot-holes" in the chalk 
belonging to the Eocene period may be distinguished fi:H)m those of 
more recent date, such as were described in the present commu- 
nication. 
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OARADOo Sandstone. 
A PAFEB has been read to the Geological Society, '' On a propotted 
Separation of the Caradoc Sandstone into two distinct Groups, vis., 
* May Hill Sandstone ' and Caradoc Sandstone." By the Rev. Prof. 
Sedgwick, F.R.S. The author first gave in detail the evidence 
showing the existence— between Helmsgill, and Thombec^ near 
Ingleton (a tract of about ten miles in length, where no traces of th« 
Ooniston limestone had previously been discovered) — of the three 
great Coniston groups: — 1. (lowest) Limestone; 2. Flagstonefi; 
3 Grits ; surmounted by the Ireleth slate ; which were treated of in 
the author's last communication to the Society. Pro! Sedgwick then 
alluded to his recent examination, in company with Prof. M'Coy, <^ 
some of the Malvern and May Hill sections ; and stated his conviction 
that the shelly sandstones and grits immediately underlying the 
Woolhope (or lower Wenlock) limestone at Dursley Cross, west of 
May Hill, and forming the upper beds of the central dome of May 
HiU, are not to be regarded as "Caradoc," but as belonging to the 
Wenlock group ; and he gives them the name of " May Hill sand- 
stones." On palsBontological grounds the author considers these beds 
to form the base of the Silurian series (Upper Silurian of Murchiscm); 
whilst the Cambrian (Lower Silurian of Murchison) commences wiUi 
the Caradoc sandstone and Bala group ; the faunae of these two great 
series, thus defined, being characteristically distinct. Similar con- 
clusions were arrived at with respect to the purple sandstone^ Ac, 
under the Obelisk in Eastnor-park. The fossils from Howler's 
Heath also were found to confirm this opinion ; and the inverted 
beds on the west fiiank of the Worcestershire Beacon afibrded fossils 
of fche same character as the " May Hill sandstones" above men- 
tioned. The Professor regards the Coniston grits of OamlniA, and 
the sandstones and conglomerates at the base of the Denbigh flaffs in 
North Wales, as the equivalents of the May Hill sandstone, and not 
the equivalents of the sandstones of Horderly and Caer Caradot^ as 
represented on the map of the Geological Survey. The pap^ con- 
cluded with some observations on the nomenclature of the Silnnan 
and Cambrian rocks, British and foreign. — AthencBum. 

PROGBESBIVB GEOLOGICAL DEVELOPMENT. 

Sir Charles Ltell, in a lecture read at Ipswich, on Progresrive 
Development, concluded by explaining the theory which he had 
advocated in his works, in opposition to that of progressive develop- 
ment. He believed that there had been a constant going out and 
coming in of species, and a continual change going on in the position 
of land and sea, accompanied by great fluctuation in climate ; that 
there had been a constant adaptation of the vegetable and animal 
creations to those new geographical and cliniatal conditions. At 
the present moment we found contemporaneously a marsupial fimna 
in Australia, and mammalia of a different and higher grade in Asia 
and Europe ; we also found birds without mammalia in Kew Zea- 
land^ reptiles without land quadrupeds in the Galapagos Archipelago, 
and land quadrupeds without teptW^mOT^etijKaA. Iw like manner, 
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in snccessive geological eras, certain classes, such as the reptiles, 
may have predominated over other vertebrata throughout wide 
areas ; but there is no evidence that the adaptation of the fauna, as 
above explained, had been governed by any law of progressive 
development. In those classes of the in vertebrata which were best 
known, and fully represented in a fossil state at all geological 
periods, the oldest or Silurian &,una was as highly developed as the 
corresponding £iuna in the recent seas. Our ignorance of the inha- 
bitants of the ancient lands was the chief cause of our scanty 
acquaintance with the highly-organized beings of remote epochs. — 
LUerwry Gazette, No. 1824. 

COFFEB-MINES OF LAKE SUFEBIOB. 

The chief staple of Lake Superior is Native Copper. For ages 
before the appearance of Europeans in America, this metal was sup- 
plied from hence to "the Indian nations far and near. The tumuli of 
the Mississippi, &c., contain the identical copper of this lake. 
Traces of ancient mining in Keweenaw, Ontonagon, and. Isle Royale, 
are abundant, in the form of deep pits (a ladder in one), rubbish, 
stone mauls, hammers, wedges, and chisels of hardened copper. In 
a native excayation, near the river Ontonagon, with trees five 
hundred years old growing over it, lately lay a mass of pure copper 
81 tons in weight, partly fused and resting on skids of black oak. 

Modern explorers have hitherto only found two centres of metallic 
riches on the south coast, — that of Keweenaw and of Ontonagon. 
In the first are the valuable mines of the Cliff, North American, 
North-Western, and other companies. In the Ontonagon centre are 
the Minnesota and fifteen other mines. 

At the Cliff mine three large steam-engines are employed (1852), 
with 250 men ; and at the North American mine, two engines, with 
160 men. Most of the other mines, forty in number, are assisted by 
steam-power. Three thousand mines are in work altogether, and 
the general pcfpulation is fast increasing. Native copper is the prin- 
cipal object. Silver is always present, and occasionally in masses of 
considerable size. According to authentic accounts, dated February 
1852, many new mines have been opened lately ; and all are worked 
more systematically than heretofore, — generally by contract. 

There are now in the Cliff mine masses of pure copper within 
view estimated to weigh 700 tons in the whole ; and on the lands of 
the Minnesota Company, one block weighing 250 tons. The copper 
shipped in 1851 was about 1600 tons, valued at £130,000. This 
copper is stated to be of great excellence in the manufacture of wire, 
ordnance, and ship-sheathing. 

The large beds of specular and magnetic iron-ore, on the south- 
east side of the lake, are as yet only worked on a small scale. 

At this moment, the business of mining has ceased on the Canadian 
side of the lake. There is little doubt, however, but that profitable 
deposits will, sooner or later, be discovered here. — Dr, Bigtby^ in a 
paper read to the Jtoyal InatUvMqin, 
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SUFPOBmnOUS BUBMARINE bridge of the KOirWEOIAKS. 

The survey of the so-called long "sea-bridge" (Havbroe), whidi 
was supposed to range along the coast of Norway, is finished^ and 
shows that the Jutland bank stretches west and north to about 61^, 
but is separated from the Norwegian bank by a channel nearW 200 
ffithoms deep ; that the fishing-grounds between Stal and Chris- 
tiansand are not so distant from the coast as was supposed^ and 
are completely separated from the Jutland bank ; and hence the 
tradition of the existence of a continuous submarine bridge between 
the coast of Norway and the Continent is a &.ble. These banks 
prove to be, in fact, as every geologist would d priori suppoee, ihe 
representations, under the sea, of the detached " Osar " of the 
Swedes, and the " Skysergaarden" of the Norwegians, as seen in 
the water-worn gravel ridges of the present continent of Scandi- 
navia. — Address at the Anrtirersaiy Meeting of the Royal Geographical 
Society y 2ithMay, 1852. By Sir H. I. Murchison. 

ROCK SALT OF THE PUNJAUB. 

Dr. Andrew Fleming, in the Medical Service of the Hon. East 
India Company, has ascertained the Geological position of the Salt 
in the North Punjaub to be below the carboniferous Limestone^ in 
the form of a bed or beds. Geologists consider this discovery as one 
of great importance. — Jameson*8 Journal, No. 106. 



THE GREAT ARTESIAN SALT SPRING AT KISSINGEK. 

Dr. Granville, in a letter to the Times, dated Kissingen BUktfas, 
July 8, 1862, completes* his description of this work, the boring of 
which had then reached the intended depth of 2000 feet, and was 
about to cease. A prospect- tower, 100 feet high, on a square acre 
of 900 feet, has been erected over the Artesian well ; and there are 
five galleries around its interior for spectators to view the wonderfnl 
fountain. 

Inspector Knorr, the eminent engineer of this work, has com- 
pleted his contrivance for checking the flow of the jet, by means 
which he recommends to the attention of all hydraulic en^neers 
engaged in like operations. This contrivance consists in forcing 
down the mouth of the bore, by means of suitable irons, and in the 
quickest manner possible, a bag containing clay. By getting wet, 
the clay becomes pasty and plastic, swells, and* applies itself equally 
all round the sides of the bore, so as hermetically to stop, at plea- 
sure, the ejection of the water. 

On June 28, the visitors at Kissingen were invited to see the 
Artesian fountain at work, when the interior of the tower was 
crowded with spectators. At length, the inspector having given 
the signal, two workmen placed in the second gallery drew ea(^ a 
slender rope, by which the clay-bag frame was raised, when np shot 
a foaming column of water, which in one second of time by the 

* The first public opening of this fspring liv l85Qt U described in the Year-Bwik 
qf Facts, 1861, page 36. 



OEOLOOT. 239 

watbh reached nearly to the roof of the tower, at an elevation of 76 
feat, being 24 feet higher than it had risen on a previoas occasion. 
The coluom, 15 inches in circumference, instead of 12 as formerly, 
was at first compact. It soon, however, split into a thousand per- 
pendicular branches, gently carving outward, as tbey ascended, like 
graceful palm-leaves; and by the time it had reached its highest 
point it had formed a spreading head, like a weeping willow, as 
white as driven snow, and sparkling with diamond lustre. 

It is calculated that the water is ejected (by the subjacent stratum 
of carbonic acid gas with a force of 200-horse power. The quantity 
of water thrown out is at the rate of from 96 to 100 cubic feet per 
minute, and with it there escapes simultaneously 110 cubic feet of 
the gas. The temperature of the water is 70 deg. of Fahrenheit. 
Its complete analysis has not yet been made, except as far as it con- 
cerns the presence of salt, which is the thing required. 58 rods, each 
34 feet long, have been employed in the operation of boring, many 
of which are of wood of sufficient strength, and with the advantage 
of being lighter than the rest, which are of iron. 

But the most ingenious part of Inspector Knorr's contrivances in 
this complicated, yet perfect work, remains to be described. The 
boring having discovered a bed of rocksalt at the depth of from 1740 
to 2000 feet, with great reason for thinking that the stratum itself 
is not less than 1000 feet in thickness, the question which the in- 
spector propounded to himself was, '' How shall I avail myself of 
this abundant source of wealth and bring it to the surface ? We have 
found at the depth of 1200 feet water with three per cent, of salt, 
which a subjacent stratum of 440 feet in depth of carbonic acid gas 
forces up out of the earth to a height of 76 feet, and this I can easily 
convey to the evaporating shades {gradiren hausen), in order to con- 
dense it, as in reality is now done. But if this water, after condensa- 
tion, could be brought into contact with the rock-salt stratum below 
the gas, and then raised again to the surface, we might obtain water 
charged with nearly ten times the original quantity of salt, and thus 
add half a million of florins to the saline revenue of the Crown." And 
this problem Inspector Knorr has most successfully resolved, as the 
visitors at Kissingen had an opportunity of witnessing before the 
close of the season. 

Three series of concentric tubes are sunk at various lengths into 
the bore, corresponding with the depths of salt-water strata to be 
dealt wil^. The largest, 5 inches in diameter, descends not lower 
than 380 feet, and serves to keep out all superficial waters of slender 
saline pretensions, as well as to maintain the sides of the bore or walls 
intact. The next concentric tube descends to 1740 feet, immersed 
in the water which lies over the rocksalt, and is 3 inches in diameter ; 
while the third or innermost tube, 2 inches in diameter, descends to 
the depth of 1900 feet, immersed actually into the stratum of rock- 
salt. The united length of these tubes is 8970 feet. They are made 
of wrought plates of brass one-eighth of an inch thick, turned up, 
dovetailed at their edges, and soldered ; and, having been aiib\«(Qt»l 
to a pressure o! 50 atmospheres perpeiidvsviiNaA's, v&^ \a *Cca^ ^ 
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10,000 lb. weight longitudinally, they have resisted the forces with' 
out giving way. These tubes were manufactured by Ellett, of Nurem- 
berg, and are very creditable to the state of industrial art in that 
part of Germany. They cost 16,000 florins ^£X250). 

If we designate the largest tube by the letter A, the next by B, 
and the central by 0, we shall be able to follow the practical opent- 
tion by which Mr. Knorr has resolved his problem, simply remaik- 
ing that the area of B and is coequal, while that of A is largo*.. It 
is through the latter that the water upheaved by the carbonic gas 
is ejected, and received at its fall in a suitable square basin or resei^ 
voir around the bore. Thence it is pumped by water-wheel 
pumps to the top of the gradiren ha/usen, which stand mudi 
higher, and extend to a considerable distance, as described at 
length in Dr. Granville's volume on Kissingen. By being made to fidl 
from the top of these hausen several times through series of thorn- 
bushes, the water not only becomes concentrated to 9 per cent, of vl% 
but is likewise freed from all impurities. In this new condition the 
water has acquired the highest solvent power for acting on the rock- 
salt; and, accordingly, by means of a powerful horizontal 
hydraulic press, it is forced down the tube B till it reaches 
the region of the rock-salt, which it dissolves, chai^ging itadf 
with 27 per cent, of salt (that is, with 27 lb. of salt in every 100 fHnts 
of water), and then ascends through the innermost tube C, in yirtne 
of the same pressure exerted continuously over the said tube B ; sod 
not only ascends to the stuface, but even as high as 80 feet from the 
surfEice into a reservoir, whence, by a natural &11, it goes to feed the 
salt-pans in the boiling-houses for immediate crystallization ; and Uie 
result is an exquisitely pure, white, and crystalline salt. 

In conclusion. Dr. Granville observes that tube A, through whidi 
the water, with 3 per cent, of salt, is upheaved by the gas, will be 
in continuous action by day and by night to supply the requiste 
quantity of water for salt-making in the manner described ; but that 
ihejet-a'eau, which forms the admiration of all beholders, will only 
be allowed to take place now and then during the season, for the 
gratification of the numerous visitors to Kissingen. 

THE GETSEBB OF OALIFOHNIA. 

Professob Fobebt Shephebd, in a communication to SUUmoH't 
Jotimdl, gives the following account of some remarkable Geysers dis- 
covered by him north-west of the Nap Valley, ^California. "Ob 
the north, almost immediately at our feet, there opened an immense 
chasm, apparently formed by the rending of the mountains in a 
direction from west to east. The sun's rays had already penetrated 
into the narrow valley, and so lighted up the deep defile, that, from 
a distance of four or five miles, we distinctly saw clouds and dense 
columns of steam rapidly rising from the banks of the little rivi^ 
Pluton. It was now the 8th of February, the mountain peaks in the 
distance were covered with snow, while the valley at our feet wore 
the verdant garb of summer. It was with difficulty we could per- 
Buade oujreeives that we were not \ookiTv% ^o'^rcL'^^'a «ome manufio- 
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^"iDnuig city, until, by a tortuous descent, we arrived at the spot 
whereat once the secrets of the inner world opened upon our astonished 
teoaea. In the space of half a mile square we discovered from one to 
two hundred opening|i, through which the steam issued with violence, 
Bending up columns of dense vapour to the height of one hundred and 
fifty to two hundred feet. The roar of the largest tubes would be 
heard for a mile or more, and the sharp hissing of the smaller ones is 
still ringing in my ears. Many of them would work spasmodically, 
preeisely like high-pressure engines, throwing out occasional jets of 
steam, or volumes of hot scalding water, some twenty or thirty feet, 
endangering the lives of those who rashly ventured too near. In 
some places the steam and water come in contact so as to produce a 
constiuit *jei d*eau' or spouting fountain, with a dense cloud above the 
spray, affording vivid prismatic hues in the sunshine. Numerous 
cones are formed by the accumulation of various mineral salts and a 
deposit of sulphur crystals with earthy matter, which often harden 
into crusts of greater or less strength and thickness. Frequently the 
streams of boiling water would mount up to the top of the cones 
with violent ebullition. Some of the cones appear to be immense 
boiling caldrons, and you hear the lashing and foaming gyi-ations be- 
neath your feet as you approach them. It is then a moment of 
intense interest — curiosily impels you forward — ^fear holds you back; 
and while you hesitate, the thin crust under your feet gives way, and 
you find yourself sinking into the fiery maelstrom below. The 
writer, on one occasion, heard the rushing water under his feet. He 
struck down an axe, which, on the first blow, went through into the 
deep whirlpool the whole length of the helve. He withdrew it, and 
cut an opening, which revealed a stream of angry water, boiling in- 
tensely, and of unknown breadth and depth. He continued to 
enlarge the opening until the stream was seen to be five or six feet 
in broBKlth, leading on indefinitely iuto the dark caverns beneath the 
moan tains. 

"At the base of the cones, in the bottom of the ravines, and in the 
bed and on the north bank of the river Fluton, springs almost in- 
numerable break out, which are of various qualities and t^npera- 
tures, fi^m icy coldness up to the boiling point. Tou may here find 
sulphur water precisely similar to the celebrated white sulph/u/r of 
Qreen Brier County, Va., except its icy coldness ; also red, blue, and 
even black sulphur water, both cold and hot ; also pure limpid hot 
water without any sulphur or chlorine salts, calcareous hot waters, 
magnenan chalybeate, &c., in an almost endless variety. Where the 
heated sulphuretted hydrogen gas is evolved, water appears to be 
suddenly formed, beautiful crystals of sulphur deposited, (not sub- 
limed as by fire,) and more or less sulphuric acid generated. In some 
places the acid was found so strong as to turn black kid gloves 
almost immediately to a deep red. Where the heated gas escapes 
in the river Pluton, such is the amount of sulphur deposited, that the 
whole bed of the stream is made white for one or two miles below. 
Notwithstanding that the rocks and earth in many places axe «o h$\l 
as to bum your feet through the solea oi ■yo\u: \>qq\a&, VJsyst^Sa^^^. ^tf* 

B 



242 TXAB-BOOK OF FACTS. 

appearance of a volcano in this extraordinary spot. Were the action 
to cease, it would be difficult, after a few years, to persuade men 
that it ever existed. There is no appearance of lava. Tou find 
yourself not in a sol&tara, nor one of the H ^boo , described by 
Humboldt. Hie rocks around you are rapidly dissolving under the 
powerful metamorphic action going on. Porphyry and jasper aze 
transformed into a kind of potter's clay. Pseudotrappean and mag- 
nesian rocks are consumed much like wood in a slow fire, and go to 
form sulphate of magnesia and other products. Granite is rendered 
so soft that you may crush it between your fingers, and cut it as 
easily as bread unbaked. The feldspar appears to be converted 
partly into alum. In the meantime the boulders and angular firag- 
ments brought down the ravines and river by the floods are being 
cemented into a firm conglomerate, so that it is difficult to dislodge 
even a small pebble, the pebble itself sometimes breaking before ue 
cementation yields. 

" The thermal action on wood in this place is also highly interest- 
ing. In one mound I discovered the stump of a large tree, silicified; 
in another, a log changed to lignite or brown coal. Other fragments 
appeared midway between petrifiMstion and carbonization. In this 
connexion, finding some drops of a very dense fluid, and also highly 
refractive, I was led to believe that pure carbon might, under BotSi 
circumstances, crystallize and form the diamond. Unfortunatdy 
for me, however, I lost the precious drop in attempting to secure it. 

''A green tree cut down and obliquely inserted in one of the 
conical mounds, was so changed in thirty-six hours, that its species 
would not have been recognised, except from the portion proiecting 
outside, around which beautiful crystals of sulphur had already formed. 

''From the thermal exhalations and the amount of sulphur 
deposited, it might be supposed that the progress of vegetation would 
be retarded ; but such is not the fact ; on the contrary, it is gpreatly 
fibcilitated. The QuterctLS sempervirens, or evergreen oak, flourishes 
in beauty within fifty feet of the boiling and angry geysers. Maples 
and alders, from one to two feet in diameter, grow within twenty 
or thirty feet of the hottest steam pipes. This, however, may be 
accounted for bv the cold surface water fiowing down from the 
adjacent mountains. Multitudes of grizzly bears make their beds on 
the warm groimds. Panthers, deer, hares, and squirrels, also take 
up their winter quarters in the very midst of the geyser mounds. 
Farther down the stream, on the terraced banks of the limpid Pluton, 
vegetation actwxUy rtms wUd ; and the winter months exhibit all 
the f incied freshness of primeval Eden. I have traced the influence 
of this thermal action from two to three hundred miles on the Pacific 
coast in California, but only in this place have I been permitted to 
witness its astonishing intensity. The metamorphic action going on 
is, at this moment, effecting important changes in the structure and 
conformation of the rocky strata. It is not stationary, but i^pa- 
rently moving slowly eastward in the Pluton Valley." — Amerio(M 
Annual of Scientific Discovery ^ for 1852. 
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NEW ERUPTION OP ETNA. 

A HAONIPICENT Eruption of Mount Etna, the first which has taken 
place since 1843, was witnessed on the 20th of August. The scene 
is described in the following letter addressed to the Malta Mail, by 
one of an English parly about to ascend its cone just as the fires 
were vomited forth :— 

Gatinia, Aug. 22. — At 8 p.m. of the 20th August, a party of 
English, <;omposed of Captain and Mrs. Hallett, two Misses Sankey, 
the Hon. Lieut. Finch, 68th light Infantry, and Lieut. Kavenhill, 
Royal Engineers, with three guides, three muleteers, and a servant, 
together with eleven mules, left Nicolini, with an intention of 
ascending Mount Etna, and taking shelter at the Oasa Inglese. At 
eleven o'clock, the party, in excellent spirits, reached the Bosco, 
where they put on their light clothing. The wind was blowing fresh 
from the westward. 

Passing the Bosco about two miles, the huge crater below Etna, 
called the Colossi, glared awfully, and shortly threw up large bodies 
of fire and smoke. Immediately after, Etna vomited forth its fire 
and ashes, and as the wind set towards the Casa Inglese, it was not 
prudent to seek its friendly shelter, as in all probability it would be 
destroyed. Their course was therefore changed towards the Co- 
lossi. 

The weather, which had been very cold, was increasing in its com- 
fortless intensity, and when our travellers had got above the height 
of the Casa Inglese, in a narrow defile, of which sand and small lava 
were the component parts, they were overtaken by a hurricane so 
violently strong, that in an instant seven mules and their riders 
were blown over ; and not only so, but to render the scene more 
terrific, it was afterwards found they were blown to the very edge 
of the crater. 

At this time the scene was indescribably grand — heaven and earth 
presented one magnificent glare of light — Etna above vomiting its 
sulphuric flames — the Colossi below belching its dense masses of 
tanoke, lurid from the furnace below — the huge mountain poured 
out from its interior prolonged meanings — without, the hurricane 
roared in all its awful majesty. 

As if by magic the scene suddenly changed. An earthquake shook 
the ground — ^up jumped the guides, bawling their unmusical Ava/nti, 
a/canti / (" Get on, get on.") Mules broke from their keepers, and 
were abandoned to their fate — the hurricane increased in strength — 
the scene around was too majestic for contemplation — too diversified 
for description. In ten minutes the little party had fallen from 
sheer exhaustion on the pointed lava. To face the wind charged 
with sand and small stone was beyond their power. In this manner 
two hours passed away, and most anxiously did they look for the 
ap pro ach of dawn. 

Within the crater, which some of the party courageously examined, 
forty small furnaces were burning awfully ; these, as they reached 
Catania, seemed to amalgamate, and one vast issue eeomfi^ t«^ <»sx^ 
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destruction to some villages and pasture lands, which have been soi' 
ously injured. 

The tourists now courageously started on their return, and reached 
Bosco at 7 A.M.; thence they continued their journey by muleB, and 
reached Nicolini by 10 o'clock, whence they started for Catama, 
which they reached at 2.30 P.M. 

Their safety, indeed, is miraculous, for had ratn ensued, aa often 
happens before an eruption, they would have been washed away; 
had the wind changed, they would have died under the sulphur-im- 
pregnated air. 

The Eruption, however, continued. 

A letter, dated Catania, August 30th, describes the lava at a gun- 
shot distance : it moved slowly and uninterruptedly; the first waves 
rose and fell at the least obstacle they encountered; then sent fortii 
streamlets, receded, extended themselves, and again advanced. 
Now it was heard as a continued sound of glass breaking in the 
fire, nothing more, and now immense damage succeeds. 

By day all this grand mass presented an appearance between red 
and yellow, sometimes dull, sometimes brighter ; by night the doll 
stream of fire, clouds of ashes, and sulphureous vapours were sub- 
limely horrible. 

The lava flowed over the richest and most cultivated part of tiie 
country, destroying vineyards, all sorts of fruit trees^ and Bome 
houses. 

Letters, to the 16th of September, stated the mountain to be 
still in active labour ; and the course of the volcanic stream of liquid 
lava, which had branched off close to Zaffinrana, had taken the dneo- 
tion of Milo, which seemed so assuredly doomed to destruction, that 
the inhabitants were clearing not only their houses, but likewise 
cutting down the lofty chestnut-trees in its vicinity, in the hopes of 
having time to remove the same to save the timber. A vast 
quantity of sal-ammonia was vomited from the crater, which ren- 
dered the air so impure as to threaten the lives of seamen in onaU 
craft trading along the coast. The deck of a small revenue steam 
cruiser had been nearly covered with volcanic cinders. Even as far 
as Malta, some of the soot and lava dust had been wafted by the 
wind during the night of the 21st of September. 

An artistic Correspondent of the lUmtroited London Nemt^ Oet. 0, 
who has furnished that journal with two effective sketches of tilie enip- 
tion, thus describes his visit : — 

" On the 30th, we steamed on to a place called Besposto, a small 
town on the sea-shore, directly in a line with the centre of ii^ moon- 
tain. Miles before we reached this spot, we could observe an im- 
mense mass of smoke, which, as we drew nearer, became as it were 
*a thing of life,' wreathing about in black grandeur, and assuminff 
a variety of rounded forms, amongst which forked lightning playeS 
incessantly, piercing the purple clouds which ascend^ high up into 
the blue sky, probably not less than 15,000 feet. OocaBionaUy we 
naught a transient view of the whole outline of the numntain, and 
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then agidn it was veiled in clouds ever varying in form and 
colour. 

"We commenced the ascent at 9 p.m., the night being rather dark 
for the first three or four miles. We passed along a bad road that 
wound about a deep rocky valley, which had lately been flooded. 
We next came to huge rocks, with signs of cultivation. The sea 
was now some miles behind us. A black sand was falling about like 
rain — ^it was perfectly dark. The ground occasionally trembled 
under our feet. Here most of the party halted, the greater number 
returning. 

" We now caught a glimpse of the fiery volcano at the foot of a 
steep ragged hill, which took us an hour to scramble up. The whole 
grandeur of the eruption was at length before us. From a huge 
mass of the mountain issued broad sheets of fire in the form of 
swords ; between which large lumps of red-hot rock occasionally 
were shot up into the air, and lost sight of in the masses of smoke 
above. On the left was a second crater, with two fiery mouths : 
and below, again, in a direct line, the earth opened in red-hot fis- 
sures. Far away, in the distance, we beheld the summit of Etna, 
the old crater quietly sleeping in moonlight. The earth thundered 
under our feet ; black sand fell heavily about us. The scene was 
awful, yet fstscinating. 

" From the now larger crater a stream of molten lava, sixty feet 
wide, flowed down a rocky hill, and eventually formed a IsJce of 
fire ; from which again two or three streams issued, the larger creep- 
ing on towards a small village, called Zaffitrana. Whilst endeavour- 
ing to trace out the directions of the lava, we were suddenly sur- 
prised by a hurricane, and we all fell on the ground for safety. Fortu- 
nately there came a lull, and we all began again to make the best of 
oar way down the mountain ; morning dawned, but the sun did not 
change materially the aspect of the volcano. It continued to thun- 
der ; the fiery tongues shot through the black smoke ; the sand fell 
in torrents ; the clouds curled their giant forms ; daylight could not 
pmietiate their perpetual gloom. The whole party was like a group 
of sweeps when they reached Besposto." 

A Correspondent of the Athencevm (Nov. 27), describes this eruption 
as tilie grandest and most terrible which has taken place for many 
years. The indications of the approaching activity of the mountain 
were, as usual, the drying up of wells in the neighbourhood, the 
duration of most dense clouds of white smoke which rose like a vast 
pine tree, hollow rumbling sounds, and three violent shocks, as of an 
earthquake. Shortly after, towards the east, two new mouths were 
opened in the site which is known under the name of the VaUe del 
Leone. At first only clouds of a verv fine ash were thrown up ; 
which completely covered all the land near the mountain, — and 
quantities of which being taken up still higher by an impetuous 
wind, were carried fiir off into the sea. Immediately afterwards, an 
immense body of lava was vomited forth ; which precipitating itself 
down the mountain with the violence of a torrent, divided Yo^^^^oiXftA 
streams. One of these flowed in the direction, oi liaSSas»aia« — «anJ^«st 
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n the direotion of the Comune of Giorra, more particularly on an 
estate called Mile, near Giarra. To give an idea of the immense 
quantity of liquid fire that was thrown out, official statratients de- 
scribe this river of lava as being two miles in breadth at the greatest, 
and ten palms in depth, — whilst the rapidity with which it moved 
was such as to cover in one hour a space of not less than 160 palms 
in extent. It seems, that in a very short time, in consequence of the 
increasing strength of the eruption, the new mouths were broken up 
so as to form one only ; — ^from which masses of rock and cinder were 
thrown into the air to a great height, and fidling on the wide extent 
of country round, carried with them the most fearful ruin. The ut- 
most intensity of the eruption perhaps took place on the 25th, 29tb, 
and 30th of August, and on the 4th of September. The rambling 
subterf&neous thunders were then incessant, — as was also the Bhalring 
of the ground, with clouds of smoke and flame which rested <m the 
sunmiit. On the 22nd of August the running lava is stated to have 
been 18 palms deep, — whilst on the 30 th it had increased to 240 
palms in some places. On the 3l8t of August the eruption still con- 
tinued very violent. The lava advancing on the village of Ballo, com- 
pletely swallowed up several houses on that day, as also the road 
which divides it from Zaffiirana. During the next two days it dimi- 
nished in power, and hopes were entertained that one or two neigh- 
bouring villages might be saved. On the 4th of September, however, 
it again burst forth with unusual fiiry — ^thimdering — shaking — and 
vomiting forth new matter in the direction of Milo. Thus the 
moimtam continued its activity with greater or less violence through- 
out the whole month. If the lava flowed in smaller quantity, denaor 
clouds of smoke arose, and a greater quantity of ashes and sand were 
thrown out. 
) The damage, however, that has been inflicted on the poor inhabi- 
i tants is a sad fiiKst, which it is difficult to estimate : — ^for the course of 
the lava lay through a coimtry of extraordinary fertility, and abound- 
ing in every ^ecies of vegetation. 

A friend of the above Correspondent thus describes the Eruption : 
— '' When we had gained the summit, the grandeur of the scene was 
such that no mind can conceive, no tongue describe. On our right, 
at about the distance of a quarter of a mile, and towering £ur arove 
us, was an enormous hill of red-hot rock and half-molten lava» from 
which, at about our level, issued liquid lava, which descendii^r in * 
stream of about 60 feet in width, precipitated itself into a lake of 
fire £eir below us. Facing us was a dark, stem-looking clifl^ from 
which arose immense clouds of smoke and steam, of a deep reddish 
colour, to twice the height of the moimtain, — and which, as the 
sheet and forked lightning played upon them, incessantly assumed a 
great variety of hues. At intervals, huge blocks of roidc, some as 
large as a small cottage, and of a white heat, were projected high 
into the air with great violence, preceded and followed by thuncfer 
and deep rumblings, and accompanied by showers of steam and 
ashes. On our left, at about the distance of half a mile, and near tiie 
bottom of a very deep ravine, waa uio^qt maaa oil %s4^ €cQ.m. 'which 
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iasued a stream of lava. This also threw out large quantities of 
stone, accompanied by a loud hissing and crackling noise. Perhaps 
the depth of this ravine below us might have been 1000 feet. 

The Eruption continued until towards the close of November, and 
then subsided until Dec. 9th, when it again burst forth. Accounts of 
the 14th and 15th state that violent detonations occurred from time 
to time, and that the lava increased daily. A shock of earthquake 
was experienced at Zafi&rana on the 11th. 

VOLCANIC BRUPnON IN THE SANDWICH ISLANDS. 

In the Polynesia/n we find the following details of a late Eruption 
of this stupendous Volcano. By an accurate measurement of the 
enormous jet of glowing lava where it first broke forth on the side of 
.Manna Loa, it was ascertained to be 500 feet high. This was upon 
the supposition that it was 80 miles distant. We are of the opinion 
that it was at a greater distance — say from 40 to 60 miles. With a 
glass the play of this jet at night was distinctly observed, and a more 
sublime sight can scarcely be imagined. A column of molten lava, 
glowing with the most intense heat, and projected into the air to a 
distance of 500 feet, was a sight so rare, and at the same time so 
awfully grand, as to excite the most lively feelings of awe and admi- 
ration, even when viewed at a distance of 40 or 50 miles. The dia- 
meter of this jet is supposed to be over 100 feet. In some places this 
river is a mile wide, and in others more contracted. At some points 
it has filled up ravines of 100, 200, and 800 feet in depth, and still it 
flowed on. It entered a heavy forest, and the giant growth of cen- 
turies was cut down before it like grass before the mower's scythe. 
No obstacle can arrest it in its descent to the sea. Mounds are 
covered over, ravines are filled up, forests are destroyed, and the 
habitations of man are consumed like flax in the furnace. Truly, 
" He toucheth the hills, and they smoke." We have not yet heard 
of any destruction of life from the eruption ; it was said that a , 
small native village had been destroyed. Two vessels had sailed from 
Hilo, both filled to their utmost capacity with people who desired 
to witness this grand spectacle. The eruption seems to have broken 
out through an old fissure, about one-third down the Mauna Loa, 
on the north-west side, and not from the old crater on the sum- 
mit called Mocquoweoweo. The altitude of the eruption was about 
10,000 feet above the level of the sea, and from the bay of Hilo 
(Byron's Bay) some 50 or 60 miles. Had it succeeded in reaching 
the ocean at tiie point supposed, after having filled up all the ravines, 
gulches, and inequalities of a very broken country, it would undoubt- 
edly have been one of the most extensive eruptions of modem times. 

EABTHQUAKE IN MANILLA. 

On the 16th of September, a fearful Earthquake was experienced 
in the island of Manilla. The first and most severe shock was felt 
about half-past six in the evening; when the narrator, who was 
seated at a window looking into &e bay, describes everything to 



248 TEAB-BOOK OV FACTS. 

have shiken so lihat lie could scarcely stand, the earth roDiiig ander 
him and the house creaking. The shock continued for about three 
minutes ; from thence till about 11 at night there was a repetltioii 
of strokes. The roofe of two of the principal churches fell in witii a 
tremendous crash, carrying with tiiem the walls, and adjoiniiig 
houses. The observer states, in a letter to the Cork ConsHHdiom:-' 
In my opinion the cause of the earthquake was the fact of the vtAano 
of Taal being closed for the last 100 years ; but since the earthqiuike 
we were all again startled by a loud report like that of ai;tilleiy, 
but which proved to be the opening of me crater of that moimtain, 
which has since been in active operation. At one place, about 
20 miles from Manilla, the earth opened several hundred feet in 
length, and about 18 inches wide, and threw up a considerable 
quantity of fine black sand, such as had never before been seen in 
the neighbourhood, which covered the ground to a great eocteni 
Vessels coming to Manilla experienced the shock at sea, as if titqr 
had struck on a coral reef. A brig let go her anchor in deep water, 
and lost it, imagining she was on a reef. The shocks felt at sea 
were from 80 to 100 miles from Manilla, but not more than 10 or 
15 from the main of Luzonia. The loss of life was limited to three or 
five persons. On the 12th of October we had another shaip shock, at 
about half-past five o'clock. I was awakened by my bedstead vio- 
lently shaking under me, and quickly dressed and got out of the 
house. It lasted but a few minutes. 



EABTHQUAKE IN WALES. 

On the morning of Nov. 9, the neighbourhood of Oamarvon, 
and the greater portion of the mountainous district of North Wales, 
were visited by a more violent shock of Earthquake than has ever 
been known in the country. The whole of the previous day was 
exceedingly stormy, the wind blowing from the south-west with 
unremittuig violence ; but at the same time the atmosphere was so 
close, and the wind, though boisterous, so warm, that whoever had 
to walk any great distance became as hiuch oppressed with heat as 
in the dog-days. After sunset the gale gx^uallv decreased in 
violence, and was succeeded by a calm so imusual that a candle on 
the top of the town-wall burnt as steadily as if it had been on a 
dn^^ng-room table. The air seemed to be surcharged with deotrio 
fluid to such an extent that the bells in many parts of the town 
kept up a vibratory motion, and produced that pecufiar hummioff 
sound which is perceived after a bell has been violently mng and 
the pulsations of the clapper have ceased. Towards midnight, the 
air became almost stifling. About ten minutes past fbur in the 
morning of the 9th, the inhabitants were aroused by an extraordi- 
nary motion of their beds, and the breaking of crockery- ware. It 
was intensely dark ; and although after a gale of wind the roar of 
the breakers on Carnarvon-bar is in a general way prolonged for 
many hours, yet on this morning not a murmur was heard, any 
more thsm if I had been miles away firom the water, instead of beinff 
close to its brink. A moat uneaxOaiVy c^\«t \)tqq^^ Q-^«t %aa» v^ 
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land, broken, at length, by a sound more fearful than the most 
violent thunder. There were no premonitory perceptions of slighter 
thoeks, as is frequently the case in earthquakes, but all at once a 
roaring, louder than breakers at sea or tempests on land could ever 
produce, was heard around, and continued for perhaps 20 or 30 
aeoonds with undiminished power, and then gradually sank into 
perfect silence. The observer compares the noise to that of the 
pasraffe of a brigade of fire engines at full gallop over the stones of 
a quiet London street. During the continuance of the sound, a 
powerful and continuous vibratory motion was perceptible ; not like 
what is felt in many houses during a storm of wind, but a very 
peculiar tremulousness, which communicated itself to both animate 
and inanimate objects. The shock was felt, in a greater or less 
degree, over the whole county of Carnarvon, and over a great part 
of the island of Anglesey, and its greatest violence was felt in a 
line running south and north, commencing in the former direction 
at Oamarvon and in the adjacent mountains. In the latter district 
a Burner happened to be preparing to leave his house, and to him 
the trembling of the earth was so directly perceptible, that it 
appeared as if the soil would shake to pieces under his feet. The 
writer then compares the effect upon his system as similar to that 
produced by placing the hands on brass electrical conductors, which 
seem to cause every fibre in the system to be agitated. Tlie only 
damage in the neighbourhood was the breaking of some glass and 
earthenware. — Abridged from a Letter to the Times, by Mr, W. If, 
Baker, Academy, CarTuirvon, 



EAfiTHQUAKB IN SCOTLAND. 

On the morning of August 28, 1852, about a quarter-past five 
o'clock, Crieff, in Scotland, was visited with a shock of Earthquake. 
It was accompanied with a loud rumbling noise, like that of distant 
thunder. A great number of the inhabitants were roused fix>m sleep. 
The sky was dark at the time, and not a breath of wind — not even a 
leaf moving. The ground was thickly covered with hoar-frost. The 
tremor of the earth was not great, and it lasted but a short time. 
It seemed to proceed from the south-west, and went towards the 
north-east^ as it always has done in this locality. 



EABTHQUAKB IN JAMAICA. 

A fflBVEBE shock of Earthquake, of longer duration than any since 
1812, occurred in Jamaica, on the morning of the 7th July, but hap- 
pOy had occasioned no serious damage. It took place at half-past 
seven o'clock in the morning, and was preceded by a loud rumbling 
noise, similar to the distant rolling of carriages. Every house shook 
to its foundations, and in Spanish Town several old buildings were 
thrown down. All the clocks stopped immediately, and the BJaock of 
the convulsion was felt very sensibly by the crews of the ships in the 
.harbour. The weather immediately after lYii^ «^x^^CLQ^^a2iSA X^'^rms^r^ 
excesedrety hot 



250 YEAB-BOOK OT FACTS. 

EABTHQUAKB IK CUBA. 

A VIOLENT Earthquake occurred last year in St. Jago de Cuba» and 
devastated great part of the place. Several public ^cee and Btores 
-were destroyed ; and the new church and the cathedral were much 
injured. In fact, so destructive an earthquake has never before been 
felt in Cuba. In the street called Pases de la Marina the earth ww 
broken up. In the house attached to the Exchequer-office there were 
two girls who escaped with only a few bruises about the body: they 
were taken out from amid the ruins. The shock was very aenablv 
felt by the persons on board the shipping in the harbour. The edl* 
fices attached to the Ignorada estate were all destroyed ; fortimately 
there were no persons in them at the time. 

EABTHQUAKB AT ACAFULCO. 

On the night of Dec. 4, Acapulco, in South America, was visited lij 
a violent Earthquake. The ground rolled like the ocean in a swel^ 
and then a trembling motion was felt lasting 30 seconds. About 
thirty of the best buildings in the town have been ruined, some fiJliiig 
completely, while all of any worth were seriously injured. Bottlei^ 
glass, and crockeir-ware in the hotels and private houees ir&e 
ihrown from the shelves and tables. On the 8th, quite a seveie 
shock was felt, throwing down a few wares which had partly fiJlen 
at the first shock. The Fulton Hotel fell at the first shock, bat b^ 
almost a miracle every one was saved in the town. In fiict, no li& 
was lost, although a few persons were seriously injured. On Deo. V, 
there were several shocks, and in the evening a volcano was seen in 
eruption at 60 miles from Acapulco. The weather previous to the 
earthquake was very sultry, with a clear sky and burning sun. 

GEOLOGICAL MAP OF IBELAND. 

Mb. Gbiffith has presented to the British Association a new edi- 
tion of his Geological Map of Ireland, with the latest improvemmftB 
and additions ; the author at the same time giving a general sketch 
of the Geological Structure of Ireland. This is rather peculiar. It 
consists of a great central plain of limestone, having but Uttle eleva- 
tion above the sea, since Mr. Griffith stated the highest point of the 
railway between Dublin and Galway to be only 160 feet above it, 
surrounded in part by several groups of hills, consisting of older rock 
thrust up from below. There are five principal outbursts of granite 
in Ireland ; namely, 1st, that of Weidford and Wicklow, piercing 
Silurian and Cambrian rocks, and altering them near their junction 
into mica slate and gneiss ; the strike of this district is about north- 
east by north. 2nd, the Moume Mountains in the south of the ooonty 
Down, likewise penetrating into Silurian rocks, and altering tbem 
into gneiss and mica slate, and having a broad Silurian belt spreading 
round on the south, west, and north of them into the oonnties oi 
Louth, Cavan, Monaghan, Aiina^\i, a-ndiXiYieTeek^t^itVsa county Down. 
The general strike of this diatrvct ^«m* V> "^ \i<w^-«w*. Xyj ^m6^ 
Srd. The Mountains of Donegal, ^liwe \\ift ^cvKv^fe ^x^\svA^\sx i^saft. 
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force into a large mass of mica slate and gneiss, with much quartz 
rock and primary limestone, the exact age of these altered rocks not 
being yet known. They spread from Donegal, through Londonderry, 
into Tyrone, where granite again appears from under them in some 
places. The strike here is north-east. 4th, A north-east ridge of 
gntnite cutting through mica slate, and running from Mayo across 
»igo, through Loughs Con and Cullen. 5th, The Galway granite 
district, running nearly east and west, with much mica slate, gneiss, 
quartz rock, and primary limestone on the north of it, on which 
reposes a mass of Silurian rocks very full of fossils. 

In the south of Ireland no granite is seen ; probably, this results 
rather from want of sufiScient denudation than from other causes, as 
we have here some of the loftiest mountains of Ireland, consisting eitiber 
of Silurian or of Devonian rocks, or of both, sharply bent and con- 
torted, running in parallel ridges nearly due east and west, or at 
most east by north and west by south. Of these the most prominent 
are the Dingle promontory, of which Brandon Hill, 3,127 feet high, 
18 the loftiest point ; the Killarney promontory, where M'Gillicuddy's 
Reeks are 3,414 feet high, and the promontory between Kenmare 
and Bantry bays, where we have Hungry Hill, 2,153 feet high. 
Inland we have, still striking east and west, the Galtee Mountains, 
of which the highest is 3,015 feet ; the Knockmealdowns, 2,609 feet ; 
and the Comreghs, 2, 597 feet. Some prominent hills of lesser height, 
and composed of Silurian and Old Red Sandstone rocks, likewise 
protrude in the counties of Clare, Tipperary, and Queen's County, 
through the carboniferous rocks, having no very definite strike and a 
qnaqnaversal dip. Around and between the districts thus indicated 
spread the horizontal beds of the mountain limestone, forming one 
great plain, the eminences of which consist, not of lower rocks thrust 
up from below, but of higher rodks reposing on the mountain lime- 
stone. On these the most important are the coal measures, which 
oocor likewise in five principal districts of Ireland. The largest and 
most worthless of these is the coal-field stretching from Kerry, through 
Limerick, into Clare, the rocks consisting mostly of hard dark diale, 
with a few unimportant beds of culm. The next is the coal-field 
spreading through the counties of Tipperary, Kilkenny, and Queen's 
Uoonty, which contains some good beds of anthracite, formerly and 
still worked. The third is the Leitrim coal-field, and the fourth and 
fifth the coal-fields of Dungannon in Tyrone, and Ballycastle in 
county Antrim. In these are good beds of bituminous coals ; but it 
is to be regretted, that in consequence of the great amount of denu- 
dation, the uppermost and most valuable beds are only left at a few 
small localities, having been worn away and swept ofif the remainder 
of the country over which they doubtless once extended. Over the 
remainder of Ireland there are no rocks newer than the coal-measures, 
but in Antrim we get some of the more modem rocks whiok^^T^ 
described on Monday, by Messrs. Bryce aivi WXdAXsi q1 ^^iiK^^a^ 
Tbeae rocks consist of some new red aandsboiie, wv^ o"i ^^xi^ cjL '^^ 
Jias^ greens&nd, and chalk, overlaid by » great v^^«»»'^^^^^®**^^*~ 
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elated with which were some tertiary clays and lignites. The new 
red sandstone forms a considerable district near Bel&st, oocapying 
great part of the valley of the Lagan. It consists apparently of the 
uppermost part of the formation, principally the red marls, which 
must> near Carrickfergus, be at least 800 feet thick, as Lord Down- 
shire had simk 750 feet in them, the lower 120 feet of whidi was in 
a magnificent bed of rock salt, the bottom of which was not yst 
reached. Below the marls are certain red and yellow sandstones ot 
considerable thickness, but their base had not yet been ascertained, 
neither was it made quite clear whether any Permian rocks existed 
below it. 



FOSSILS IN EILEENinr. 

At the late meeting of the British Association, a paper was read 
by Mr. Griffith '' On the Lower Members of the Carboniferous Series 
of Ireland," followed by another by Mr. Jukes '* On the Deyonian 
Rock of the South of Ireland." Under these designations the 
authors appeared both to include certain beds, called also by Mir. 
Griffith "yellow sandstone," and ''carboniferous slate," and the 
question was whether they belonged to the Carboniferous or Deyon- 
ian systems. The paper, which is somewhat controversial^ will be 
found in the Litefra/ry QazetUf No. 1862. 

A portion of Mr. Jukes's paper was devoted to mentioning the pre- 
cise geographical and geological locality of some remarkable Fossils 
discovered by the Survey during 1851. He stated they occurred in 
some alternations of red and green ai^llaceous sandstone at Kiltor- 
kan Hill, near Knocktopher, counly Kilkenny, about 500 feet below 
the base of the mountain limestone, and the same distance above the 
base of the old red sandstone, just where we would be inclined at 
that locality to draw the boundary between Upper and Ix>wer De* 
vonian. These fossils were then described by Professor £. F(»bei^ 
who said they consisted of some wonderfully fine ferns of at least two 
species ; of some large shells which he believed were of the ftTi sting 
genus Anodwb (our common freshwater mussel) though of oourse A 
different species ; some species of Lepidodendron, and some onzioas 
cones; fish remains of Devonian types, and fra^ents of a cmsti^ 
cean called Pterygotus. The ferns belonged, he believed, to the 
genus Gychpteria, and were entirely new species. Some of the firoods 
were upwanls of two feet in length, and beautifully perfiaot. The 
Anodon he proposed to call Anodon Jvkem, The whole of the fossils 
he believed to be new, and to be of the greatest interest, as giving 
ns the first clear evidence of the nature of the flora of the Devonian 
period, and as an indication of freshwater beds existing in that form- 
ation. On this point, Mr. Jukes mentioned that the oompara* 
tively thin and sandy character of the formation in Kilkenny, and 
its greater thickness and muddiness in the south-west of Cork, 
showed as if the one were formed near the shore, and the othw for- 
ther out in the deep sea. 
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FEBMIAN FOSSILS IN IBELAND. 

Frop. Ejng has read to the British Association a paper on some 
ibssils said to be Permian, got fix)m Cultra, on the south side of Bel- 
fast Lough, out of a magnesian limestone there. This limestone 
Mr. Griffith declared to be lower carboniferous, as it lay by, and, he 
believed, dipped under, some sandstone (part of his yellow sand- 
stone), which from its fossils was certainly carboniferous. Other 
members believed this magnesian limestone to be resting unconform- 
ably upon the sandstone. This question is one of importance, espe- 
cially with reference to the existence of coal, and its probable depth 
nnder the new red sandstone of Antrim ; because if any Permian 
rocks can be proved to exist, the probable depth of coal beneath the 
surface at any locality will be greatly increased. On the upper sur- 
£ice of the red marls, which, beside the salt, contain strings and 
plates of gypsum, rest patches of lias, dark shale, with* some calca- 
reotus bands, all containing fossils. The most remarkable circum- 
stance connected with this lias is its extreme thinness. On the lias 
is some greensand equally thin, neither of them exceeding thirty 
fiset in any case, and sometimes being only a few inches. On the 
greensand is chalk, with flints, likewise very thin, and over that is 
the basalt. Many very curious details of the relations of these rocks 
were given by Mr. Bryce, and also by Mr. M'Adam. 

Mr. Salter, of the Government Geological Survey, read a paper, 
"On a few Genera of Irish Silurian Fossils," giving an account of 
some new Trilobites and Mollusca from several localities in Ireland. 
These will be found enumerated in the Litera/ry Gazette, No. 1862. 



BECENT GEOLOaT OF BELFAST. 

Mb. M'Adam has described to the British Association, the way in 
irhieh the site of the town of Belfast was formed of the silt of the 
risers and brooks of the neighbourhood. The general tertiary, 
pleistocene, or ** drift" geology of Ireland was entered on all these oc- 
casionB, but discussed more at large in a paper by Mr. R. Toung, 
"On the Eskars of the Central Part of Ireland." The coasts of the 
south-east and south of Ireland are fringed by a very recent forma- 
tion, containing some living and some arctic species of shells. This 
formation consists of marls and sands, sometimes 100 feet thick, and 
spreading over considerable districts. It is found at intei*vals along 
the south coast, as far as Ballycotton Bay, in the county of Cork, and 
along the east coast as &r north as Howth at least. The whole of 
the great plain of the centre of Ireland is covered by limestone gravel, 
wiiicb runs up into the flanks of the southern hills to the height of 
600 or 800 feet ; at all events piles and hills of this gravel occur in- 
discriminately, more or less mingled with sand ; but Mr. Young dis- 
criminated between these irregular heaps and the regularly formed 
eskars, long lines or ridges of gravel running for many miles across 
the country like a road or winding railway embankment. In these 
he stud the gravel would always be found sorted, tVi^ \ax%<5c ^^^c^^i^ 
below. However that may be, he was, 'W© t\i\i)L\L, tv^\i \xi«»\^x^^i^oM^^ 
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their origin to the margins of opposing currents in a shanow sea. — 
LUerary Gazette, No. 1862. 

LOWEST FOSSILIPEBOUS BEDS OF NOBTH WALES. 

Mb. J. W. Salteb, of the Government School of Mines, has read 
to the British Association a paper on this subject. M. de Barnmde 
having of late years shown tiiat there was a peculiar group of jEbsffils 
at the base of the Silurian system, designated by him group C, con- 
sisting in Bohemia of species of ConocephcUtLS, Agnostus, Paradoiada, 
and other peculiar genera of Trilobites ; and a similar fituna having 
been shown to occupy the same base line in Sweden, by M. Angelin, 
the object of the present communication is to exhibit the charac- 
teristic fossils of the lowest British strata, and to show that while 
they contain an assemblage very analogous to that of Sweden and 
Bohemia, they differ by the introduction of some other forms which 
appear to link them with the succeeding strata. The beds in question 
are the " Lingula flags" of Professor Sedgwick, and are largely de- 
veloped at Ffestiniog, Dolgelly, and Snowdon ; they are also found 
in the high range of hills over the slate quarries at Bangor, and they 
appear under another form in Shropshire. They lie at the base oi 
the great igneous series, 15,000 feet thick, of which Cader Idris and 
Arenigfawr form part; occur still higher, interstratified with the 
porphyries, and probably terminate before the dose of this seriesi, as 
the upper porphyries are interstratified by beds containing fosmls 
characteristic of the true "Llandeilo flags," or in M. de Banande's 
language, the "Etage D." — For the details, see Litercvry Cfazette, 
No. 1862. 



WABWIOKSHIBB FOSSILS. 

A PAFEB has been read to the Geological Society " On some Foenl 
Plants from the Lower Trias of Warwickshire," by Dr. G.Lloyd, 
F.G.S. The author, after referring to the scarcity of the remains of 
plants in the triassic rocks generally, and the rare occurrence of 
silicified portions of coniferous wood in the lower triassic beds in 
Warwickshire (at Allesley), announced the discovenr of several casts 
and impressions of portions of the branches and leaves oi plants 
or trees of large size in these beds at Merriden, about three miles 
north-west of the above-mentioned place. Of these the author as- 
signs one form to the Conifers, under the appellation of JBreea cviai- 
soides, remarking that possibly the leaves under notice may be 
relat^ to the fossil stems above mentioned. Another form is refierred 
to the Algse, and designated as the OaiUerpites ohlofiga, 

STBUCTUBE OF THE IGUANODON. 

On March 5, Dr. Mantell, F.R.S., delivered at the Boyal Instita- 
tion a Lecture "On the Structure of the Iguanodon, and on tiie 
Fauna and Flora of the Wealden Formation." After a concise ex- 
position of the characters of the various formations whi<^ have suc- 
ceeded, and now overlie, or, m ot\iei Ntot^, «x^ ^iTucrc^ ii^oeso^t ori^n 
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than the Wealden — ^namely, the drift or diluvium, containing bones 
of large mammalia, as the mammoth, mastodon, rhinoceros, horse, 
deer, &c. ; — the eocene, or ancient tertiary strata of the London basin, 
abounding in marine exuviae of special and for the most part extinct 
types ; — and the cretaceous or chalk-formation, comprising the white 
chiklk of the North and South Downs, and the chalk- marl, gait, and 
greensand, of Surrey, Kent, and Sussex, the whole characterised by 
innumerable marine shells, zoophytes, fishes, reptiles, &c., of extinct 
species and genera ;-'-Dr. Mantell proceeded to illustrate the structure 
<H the Iguanodon as exemplified by the isolated parts of the skeleton 
hitherto discovered, and of which numerous examples were exhibited 
on the tables of the Institution. The perfect germ, and the unused 
tooth, of the Iguahodon, are characterised by the prismatic form of 
the crown, which is traversed on the thick enamelled face by three 
or four longitudinal ridges, and has the lateral margins denticulated, 
and the summit finely crenated; in this state the teeth resemble 
those of the living Igitana of the West Indies, — a resemblance which 
snggested the generic name of Igucmodon. But the fossil teeth are 
of enormous size in comparison with their recent prototypes ; for the 
teeth of the Iguana are as small as those of the mouse, while those 
of the Iguanodon are often one inch wide, and three inches in length. 
Specimens exhibiting the above characters are, however, rare ; the 
summit of the crown is usually more or less worn away by use, and 
the fimg removed by absorption from the pressure induced by the 
upward growth of the successional teeth. 

In the first example discovered by Dr. Mantell ^n 1820), the 
crown was ground down so as to present on its inner face a smooth 
oblique sur&ce with a cutting edge on the summit, and the marginal 
crenations were worn away ; in this state the fossil so strikingly 
resembled an upper tooth of a rhinoceros, that Baron Cuvier pro- 
nounced it to belong to a species of that genus. Numerous teeth in 
difierent stages of growth and detrition were at length obtained, and 
the reptilian character of the animal to which they belonged was sa- 
tis&otorily determined. Three years since, the first specimen of the 
lower jaw was discovered by Captain Lambart Brickenden, in the 
same quany, in Tilgate Forest, from which the earliest known tooth 
was obtained ; and subsequently a portion of the upper jaw with 
teeth has been procured firom the Hastings strata. There are strong 
reasons for supposing that the lips in the Iguanodon were flexible, and 
in conjunction with the long fieshv prehensile tongue, were the chief 
instruments for seizing and cropping the leaves, branches, and fruit, 
which firom the construction of the teeth we may infer constituted 
the food of the original. 

The mechanism of the maxillary organs, as elucidated by recent dis- 
ooverias, is thus in perfect harmony with the remarkable characters 
which rendered the first known teeth so enigmatical : and in the 
Wealden herbivorous reptile we have a solution of the problem, how 
the integrity of the type of organization peculiar to the class of 
oold-blooded vertebrata was maintained, and yet syda^ted, \s^ vcbsei^ 
modifications, ix> fiiMl the conditions requiieSL Vj ^^ ^Ri^XLcnsc^ ^ ^ 
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gigantic terrestrial reptile, destined to obtain support from vegelabile 
substances : in like manner as the extinct colossal herbi¥oroiis 
Edentata, which flourished in South America countless ages alter the 
country of the Iguanodon and its inhabitants had been swept from 
the &ce of the earth. The structure of the cervical, dormly and 
caudal vertebrae, of the ribs, the pectoral and pelvic arches, the 
sacrum formed of six anchylosed vertebrae, the bones of the extre- 
mities, and certain dermal appendages, -were successively deflcribed, 
and illustrated by drawings and specimens. 

From the £a«ts adduced. Dr. Mantell infers that this stapendoos 
reptile equalled in bulk the largest herbivorous mammalii^ and wn 
as massive in its proportions ; for living exclusively on vegetftblei^ 
the abdominal region must have been greatly developed. Its limbs 
were of proportionate size and strength, to support and move so enor- 
mous a carcass ; its length, as proved by recent discoveries, was of 
crocodilian proportions, for there is no doubt that the tail was vefj 
long ; and the largest Iguanodon may have attained a length of fivm 
fifty to sixty feet. The HylwoKVwrus Megaloiomrugf and 8eiv«nd 
other genera of reptiles, were severally noticed, and reference made 
to the specimens in the British Museum. The lecturer then took a 
rapid view of the other reptiles that were ccmtemporary with the 
Iguanodon, enumerating the Pterodactyles or flying lizards^ and 
several genera of Crocodilians and Chelonians. 

Examples of marine and fresh-water turtles are not uncommon in 
the Wealden deposits ; and the strata near Swanage have fumiidied 
many beautiful specimens to the researches of Mr. Bowerbank. Of 
Fishes there are nearly forty known species in the Wealden, wlueh 
are chiefly referable to the Qaiwid and Placoid orders. The fishes 
most abundant in the rivers of the Iguanodon country were two or 
three species oi Lepidotua, — ganoids closely allied to the ^ony or 6br- 
fike of America ; their teeth and scales are everywhere to be met 
with in the Tilgate strata. The Invertebrate Fauna comprised many 
genera of insects, a few Crustaceans, and numerous fresh-watsr 
Mollusca. The Insects (for a knowledge of which we are mainly 
indebted to the scientific acumen of the Rev. P. Brodie) amonnt to 
several hundred specimens, comprising between thirty and forty 
families or genera, and are referable, for the most purt, to the oiders 
Coleoptera, Orthoptera, Newroptera, Hemvptera. andi>tptera. 

Among them are several kinds of beetles, dragon-flies, criokets, 
May-flies, and other familiar forms which are closely allied to q>6oiflS 
that inhabit temperate climates. — MaUusca, The most numoerous 
shells belong to the genera Cyclds and Paiudmd; of the latter, whidi 
is a genus of fresh-water snails, there are a few species that ivN?bw^ 
in the Wealden clays and Purbeck beds, and form extensive strata of 
shelly limestone, the compact masses of which are susceptible of a 
good polish, and are well known by the names of Sussex, Petworth, 
and Purbeck marble ; the latter was in great request in the mediwal 
ages, and is the material of which numerous tombs and monumental 
And cJuBter columns in our ancient cathedrals, are constructed. Two 
common inhabitants of our pooVs an^ f\s«a.Tsv&, >2cijek PlofltMrbit and 
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alio oocnr. Several species of Unio, some of which rival in 
magnitude the pearl-mussels of the Ohio and Mississippi, likewise 
abound in the Wealden deposits. Fresh-water Entomostraceans, 
Ojfprides, of several species, swarm in many of the days and iron- 
stone beds of Sussex and the Isle of Wight. 

The flora of the country of the Iguanodon appears to have been as 
rich and diversified as the £Etuna. Forests of Coniferce, referable or 
doBely allied to Abiea, Pvniu, Arcmccma, Ou/pressus, and Jwniperui, 
elothed its hills and plains : with these were associated arborescent 
«nd herbaceous Ferns, comprising upwards of thirty species; to- 
grther ^th many OycadeacecB, and trees allied to the Dracama, 
Tiieea, &g. Equistaceous and Lycopodiaceous plants also abounded ; 
and even the common inhabitants of our streams, the Charce, flou- 
riahed in the rivulets of that marvellous region. As examples of the 
vegetation of the Wealden period. Dr. Mantell described the petrified 
forest of conifers and cycadeas in the Isle of Portland : the accumu- 
lation of fossil firs and pines exposed on the southern shore of the 
Lde o£ Wight ; and the coal-field of Hanover, which entirely consists 
of the oarlMnized foliage, trunks, and branches of coniferous trees, 
drifted from the country of the Iguanodon. 

The fiMsts thus rapidly noticed prove that during the deposition of 
the Wealden, Oolitic, and Cretaceous strata, there existed an exten- 
sive island or continent, diversified by hills and valleys, and traversed 
by streams and rivers teeming with fishes, crustaceans, and mol- 
luBoa, closely allied to types which at present inhabit the firesh water 
of temperate regions ; and that with these were associated fluviatile 
turtles, and crocodilian reptiles, whose living analogues are restricted 
to tropical climes. Colossal herbivorous and carnivorous saurians, 
difibring essentially in structure from all known existing forms, were 
the principal inhabitants of the diy land ; and these, together with 
fl.ying lizfurds, and possibly a few birds, and very small mammalia, 
ccmstituted the veiiiebrate &una of the country, or countries, which 
sapidied the materials of the Wealden strata, and of the fluvio-marine 
depofltts which are intercalated with the purely oceanic beds of the 
OMite and dbalk. Thus it appears, according to the present state 
of our knowledge, that the classes mammalia and aves, which con- 
stitute the essential features of the terrestrial zoology of most 
countries, were represented through a period of incalculable duration 
solely by two genera of very diminutive mammals, and a few birds ; 
while the air, the land, ana the waters, swarmed with peculiar rep- 
tilian forms, fitted for aerial, terrestrial, and aquatic existence. 

Admitting to the fullest extent the efifect of causes that may be 
gappoeed to have occasioned the absence of mammalian remains in 
tbe secondary deposits, yet the inmiense preponderance of the reptile 
tribes is unquestionable. Some authors have attempted to account 
for this anomaly by assuming that antecedently to the eocene period, 
our planet was not adapted for the existence of mammalia, in conse- 
quence of its atmo^here being too hnpure to support hidber types of 
^wmikl organization than the cold-blooded vertebnktBk« ^\^\>'%&& c«t« 
tamty that some forms of marsupial and p\a<»t\\gXxaa?EnTMQnaA!^fl^ci»a^ 
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the countries of the Megalosaurus and Pterodactyle, — 4hat bMi in 
all probability existed with the Iguanodon, — and the fact thai inseetB 
and moUnaca, and trees and plants, which now inhabit regioni 
abounding in birds and mammalia, flourished during the "i^geof 
Reptiles, " — demonstrate that the physical conditions of the eutik, 
and the constitution of the atmosphere and of the waters, diflEbred 
in no essential respect from those which now prevail, and that the 
laws which govern the organic and inorganic kingdoms of oatoie 
have undergone no change. That the class Beptilia was developed 
during the periods embraced in this disclosure to an extent finr b^mod 
what has since taken place appears to be indisputable ; nor can any 
satis&ctory solution of the problem be offered from the data hitfaearto 
obtained. 

Futura discoveries may however show that coeval with the conntiy 
of the Iguanodon there were regions tenanted by birds and mamma- 
lia ; and that the almost exclusively reptilian fituna of the landi 
whose zoological and botanical characters have formed the subject of 
this lecture, was but an exaggerated condition of that state of the 
animal kingdom which is exhibited by the present fiuina of the Qala* 
pages Islands. In conclusion Dr. Mantell alluded to the recent diS' 
covery of reptilian remains in the Old Red Sandstone of Morayshire^ 
in proof of the necessity of bearing in mind the salutary cantion of 
Sir Charles Lyell, 'Hhat as our acquaintance with the living creation 
of past ages must depend in a great degree on what we term chaiooe^ 
we ought never to assume that the first creation of any type of ani- 
mals or plants took place at the precise point where onr reftrospeo' 
tive knowledge happens to stop." — lAJUrwry Oazette, No. 1889. 

BBTTILUN BEMAINS FOUND IN THE OLD BED SANDBTOinE OF 

MOBAYSHIBE. 

On the coast of Morayshire, between the villages of C o v ooo a aad 
Burghead, strata of crystalline sandstone occur in great thioknen^ 
and are regarded as belonging to the upper division of the Old Bad 
or Devonian formation of Scotland. The only fossil discovered in 
this rock was the imprint of a mass of scales or scutes of a lemaik- 
able ganoid fish, named Stagonolepis by M. Agassiz, until 1860, when 
Captain Brinkenden, F.G.S., observed on a block of sandstone, in a 
quarry at Cummingstone, a distinct series of quadrupedal footprints, 
traced in an uninterrupted succession across uie slab. The imprints 
are thirty-four in number, and the track of the right feet alter- 
nates with that of the left. These impressions have a rounded form^ 
and are identical with those which are generally regarded as ohelo- 
nian footprints by paleontologists. In October 1851, from a quany 
of sandstone at Spynie Hill, Mr. Patrick Duff, of Elgin, obtmaed a 
beautiful imprint of the skeleton of a four-footed reptile, about fivs 
or six inches in length, and which that gentleman allowed the 
author to transmit to Dr. Mantell to describe, as an appendix to 
the present communication. The author states that, on finding the 
cbelonian foot-tracks in rocks of an age in which no traoes cl the 
oJusa JUptUia had previously been. diaooNora^, «i ^Xxvc^ vQ.^troirtifrtMa 
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took place as to whether the sandstone strata, from which the slab 
warn taken, are unquestionably referable to the Devonian formation, 
to which they had always been supposed, by Mr. Hugh Miller and 
other competent observers, to belong. The discovery of the reptile 
at Spynie dispelled all doubt on this point ; for the beds of Cum- 
' mugstone and Spynie are identical, and, at the latter place, are 
capped by the Cherty limestone peculiar to the upper division of 
the old red of the (Ustrict. The Stagonolepisr found in the same 
rocks, is emphatically an old red sandstone family of fishes, and 
confirms the above inferences. The author concludes with the 
remark, that by the discovery of the chelonian footsteps and the 
reptile of Spynie, we have thus for the first time obtained unques- 
tionable evidence that two orders of the class MeptUia existed during 
the Devonian epoch. 

The reptile from Spynie, referred to by Captain Brickenden in 
the foregoing paper, consists of the impression of the skeleton in a 
block of sandstone, which is broken into three pieces. The cranium 
is but obscurely seen. Of the rest of the skeleton scarcely an atom 
of the osseous substance remains. The impression of the spinal 
oohnnn from the occiput to the pelvis, consisting of twenty-four ver- 
tebras, each supporting a pair of slender ribs, of the left humerus, 
radius, and ulna, of the femoral and leg bones, of the pelvis, and of 
aoonsiderabie portion of the caudal series of vertebraa, serve to convey 
a general idea of the form and structure of the original. Mr. Patrick 
Duff describes its anatomical characters, so far as they can be ascer- 
tained from the imperfect state of the specimen, and the result of 
a comparison with recent forms. He specifies certain osteological 
characters which are Lacei'tian, and others that are Batrachian; and 
he concludes that the original was a peculiar type, which, in the 
present state of our knowledge, it would be rash to pronounce tp 
belong to either order ; and he distinguishes it by a name simply 
e^ressive of its high antiquity — Tderpeton (rrjXe epirtrov), vnih. the 
q>ecific term ElgiTheme, to denote the locality in which it was dis- 
covered. The original was an air-breathing, oviparous quadruped, 
probably resembling in appearance an aquatic salamander, but with 
longer lunbs and a wider dorsal region than our Tritons, and capable 
of rapid progression on land and in the water. In connexion with 
the above discoveries, the author states that the Devonian shales of 
Forfiurshire abound with clusters of small, round, carbonaceous bodies, 
which are commonly associated with aquatic plants. These fossils 
have been figured and described as being probably ova of gasteropo- 
doos molluscs, although neither shells nor casts of diells of any kmd 
have been found in the strata. The discovery of reptiles in the upper 
member of the Old Bed of Scotland led Dr. Mantell to recur to an 
Idea he formerly entertained, that the Forfarshire fossils were the 
KMtwn of Batrachians of the £Eunily Banide ; and upon comparing 
them with a mass of carbonized recent frogs' eggs, iiie resemblance 
WM found to be so complete as to induce him to conclude that the 
fossil eggs are referable to reptiles and not to molluscs. In. coiodlsaii- 
AaOf the author dwella on the importanoe oi >i\i« T^MBx^S^si^ ^ ^i^M^ 
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tain Brickenden and Mr. Du£f in a palnontologioal point of view ; for 
they establish the existence during the Devonian or Old Bed cpooh 
of several orders of a higher class of vertebrate animals than had 
previously been discovered ; while the occurrence of fiatrachian ova 
with aquatic plants, associated with remains of ganoid fishes, iduoh, 
for aught that is known to the contrary, may have been inhalntuits 
of fresh water, like the existing Lepidostei, together with the entira 
absence of marine organisms, suggests the probability that the De- 
vonian strata thus characterized may be of fluviatile origin.— 
Jameson's Journal, 104. 

SILnBIAN FOSSILS, AND MOUNTAINS OF SOOTLAKD. 

At the late meeting of the British Association were read ino 
papers — " On the Fossils of the Lower Silurian Bocks of Scotland," 
oy Mr. Harkness ; and " On the Structure of the South ^nrian 
Mountains of Scotland," by Professor Nicol. The first of iheM 
gave a description of the geology of Dumfries-shire; the second 
described the whole of that belt of Silurian rocks which stretdus 
across the Lammermoor Hills, in a south-west direction, throiDsh 
the south of Scotland, to Dumfries ; and appear likewise to striEs 
into Ireland in County Down. The fosmls described consisted 
entirely of graptolites, of which there were several Bpeoies. 
Both authors coincided as to the vast thickness to be assigned 
to the rocks, exceeding 30,000 feet, after making every possibis 
allowance. Professor Nicol described the structure of the wlM>le 
district succinctly, bringing the section into considerable harmony 
with that of North Wales, described by Messrs. Jukes and Selwyn. 
He noted the entire absence of slaty cleavage, and compared the 
strike of some parts of the district with that of some of the systems 
of M. E. de Beaumont. He also discussed the nature of the antidi- 
nal and syndinal curves, with reference to some proposed theoriss 
in physical geology, but did not arrive at any decided result. — 
Literacy Gazette, No. 1862, 

THE DIAMOND. 

Sib David Bbewstsb has read to the British Assodation an 
interesting paper on the Diamond, in which he detailed some experi- 
ments recently made by him on the Koh-i-noor and other HiMmwu^^ in 
London. The result of these experiments and observations was Sir 
David's belief that a diamond was nothing else than a fossil germ. 
Many diamonds had cavities exhibiting fibres or rings of polarised 
light, such as could only have been produced by the expansive ftns 
of a gas or fluid acting in the cavity when the diamond was in a soft 
state. He also had an amorphous diamond on the outside of anotJMV 
diamond, answering to the cavity withinside it, and had no doabi 
the one had emerged from the other in a fluid state, and omrtallised 
instaataneously. He likewise described a black diamond — blaok, not 
in its substance, but from the number of cavities it contained ; and 
Sir J)aYid mentioned a sdmilax dAsaoon,^ catYk-^ VhiyQ^^j^basiaai into .twei 
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the histoiy of their development, and how they became whf 
now are ; thirdly, it must inquire into their habitat, their ext 
and their natural conditions. The author observed, that al 
it might be difficult to answer many of these questions with 
to now living animals and plants, palseontological inquiry cou 
gain by endeavouring to solve all those points which cannot t 
looked in the accurate investigation of the animals and plants 
present world. After pointing out the other duties of palason 
and sketching the history of the science from the period w 
phenomena were explained by such mysterious terms as hu 
tv/roB, nixtis formativua, viaplastica, &c., he concluded by obi 
that the study of the oldest fossiliferous deposits, the pa 
formation, was now everywhere most actively carried on, ai 
the difficulties attending it were proportionately great ; it po 
nevertheless a peculiar charm, inasmuch as it dealt with t1 
creatures which inhabited our planet, and to a certain degr< 
the origin of organic life on the earth, and attempted to unra* 
organization of the oldest forms of life. In this respect, the 
provinces, a great portion of Nassau, the Eifel, and Westphal 
tributed no small contingent to the £Bkuna and flora of the pai 
age. He concluded with the remark of Alexander von Hui 
respecting the importance of the science. '' Palseontolog 
searches have, as with an animating breath, given grace and 
to the study of the solid structures of the earth." — LUera/ry { 
Ko. 1863. 



FOSSIL HUMAN TEETH. 

Db. KuBR, of Stuttgardt, has read to the German Assodat 
the Advancement of Science, a paper on Fossil Human Teeth 
author commenced by raising the following questions : — 1. Cai 
be any fossil human teeth ? 2. Are the teeth produced human 
tooth in question was found in the clay containing pirolitic ii 
on the summit of the plateau of the Suabian Alps in Wiirte: 
filling up hollows in the Jura limestone. No doubt was entei 
as to the tooth being a human tooth, but the chairman stat 
he was not satisfied that it might not belong to a postdiluvial ; 
— Lvterwry Gazette, No. 1865. 



BECEirr DEPOSIT OP SULPHUB. 

Db. ZncHEBMAN, of Hamburgh, has read to the German A 
tion for the Advancement of Science, a communication ''On a 
Deposit of Sulphur near Hamburgh." In the construction oi 
sewer, the workmen were so overpowered by sulphuretted by 
gas, that they,were at times unable to continue their work, 
found on examination to proceed from a soil saturated with e 
and gypsum. It was ascertained, on further inquiry, that the , 
was artifidal, and that on the spot some thousands of pira* 
been massacred and buried by tVve c\\iv3.eTi« of Hamburgh. T 
phur was the result of the decom^on-^AOii Qil^^\xV)^\«& w^jtosi 
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the galphate of lime in contact with the matter discharged from the 
sewers. Immediately ahoye it were found many hundred weights of 
kuman bones, and also much adipocere. — Ibid, 

GOLD DISCOVERIES. 

IH the Tear-BooJc of Facts, 1852, pp. 266—271, will be found a 
minute account of the Discovery of Gold in various districts of Aus- 
trsyiia; and the discoveries have been extensively increased during 
the pshst year. The mere enumeration of the localities would occupy 
more space than we can devote to such details; and we prefer 
selecting a few of the more remarkable discoveries, given in 
detail. 

"By far the richest deposit," says Lieutenant-Governor Latrobe, 
in his despatch to the Colonial Secretary, Oct. 10, 1851, "is found 
in the small veins of blue clay which lie almost above the so-called 
'pipe«clay,' in which no trace of the ore has been discovered. The 
ore is to all appearance quite pure. It is found occasionally in rolled 
or iroter-worn irregular lumps, varying from a quarter of an ounce 
to one or two ounces in weight, sometimes incorporated with round 
pebbles of quartz, which appears to have formed its original matrix j 
at other times, without any admixture whatever, in irregular, rounded, 
or smoo^ pieces, and again in fused irregular masses of pure metal 
of great beauty, weighing, in some instances, seven or nine ounces. 
It is also found combined with quartz, pebbles, or gravel of various 
sizes, evidently united to them while in a fused state, and on the sur- 
£Ace of the detached masses of iron sandstone, but in the greatest 
abundance in the clays, from which it is washed in the form of 
rounded or flattened grains, like sifted gravel and sand of various 
sizes ; though frequently interspersed with larger pieces, either pure 
or combined with quartz. The seams of the auriferous blue clay are 
found most irregular in their deposit, and seldom more than 4 or 5 
inches in thickness. They appear, disappear, and break off and thin 
out continually. The washing of two tin dishes of this clay, of about 
20 inches in diameter, has been known to yield 8 pounds weight 
of pure gold ; and two or at most three cubic inches of the same has 
yielded 4 ounces." 

In his despatch of December 3, 1851, the Lieutenant-Governor 
describes the discovery of pure gold, not only wnder the sur&^ce, but 
in many instances upon the very surface, requiring but little or no 
labour to collect : and enormous gains are made in many instances 
alter a few days' or even hours' labour. In his next despatch, 
Dec 19, Mr. Latrobe says: "The gold raised upon the Mount 
Alexander gold field, is now calculated by hundred weights, and 
arrives in the cities at the rate of probably two tons per week. A 
pound weight of gold a day is but a small remuneration for a party 
of diggers; many secure five or six; and there are instances of fifty 
being the result of but a few hours' labour. Large quantities have 
likewise been scraped from the very surfiEtce. 

** At a very late date, the weekly produce of one ^c^d. ^^i^jw*.^^^ 
jQoiles from Melbourne, was near 10Q,QQQ wrasstt*, wsjiiHi^'waS^* "^ 
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£20,000,000 a year ; and at a moderate estimate, the whole J9Kdf 
produce of Australia would not be less than £40,000,000." 

Advices from Port Philip (Victoria) to September 2nd, give one 
week's total, brought by escort, at 105,000 ounces. The total exported 
to England, from the elate of the first discoveries to July 31 st, was 
1,265,000 ounces, or about £5,000,000 from Victoria; while from 
New South Wales, up to August 14, it was £2,007,012, at the colo- 
nial price of 65s. per ounce, or about £2,500,000 actual value. A 
further total of not less than £1,000,000 had been forwarded also 
from Victoria to Adelaide, South Australia. The people from Ade- 
laide were universally the meet successiul, owing to tiieir prerioni 
jBftmiliarity with mining pursuits ; and one party is known to have 
realized £6000 in a single morning. New deposits were constantly 
announced ; Koorong, about thirty miles from. Bendigo, and Ander- 
son's Creek, near Melbourne, being among the most prolific spots. 

In South Australia, a very extensive gold-field has been disoovered 
about 15 miles from Adelaide to the south-east, where most of the 
experiments on the surface were satisfieuHiory. 

On November 23, 1852, three vessels arrived in the Thames ftom 
Australia, with upwards of seven tons of gold on board. One of the 
ships, the Ecujle, was freighted with the largest amount of the ]«•- 
oious metal ever known to arrive in one vessel, namely 150,000 
ounces (upwards of six tons) and of the value of more than £600,000 
The other ships were the Sa^pphire from Sydney, with 14,688 omioet 
on board; and the Pelham, from Sydney, with 27,762 ounces. 

In January, 1853, the AustraMan steuner arrived in England with 
a large cargo of gold ; including the Victoria nugget of 328 ounoei 
of the purest gold, presented by the government of the colony to 
Her Majesty. This nugget was found at the Bendigo diggings, be- 
tween 3 and 4 feet below the sur&ce. 

In 1852, taking the most moderate estimates, the entire produce 
of gold reached £43,000,000 ; being an increase over 1846, of 
£30,637,323, and over 1850, of £15,567,212 sterling. 

The produce of California alone, from the commencement of mining 
operations in 1848 to June 30, 1852, is computed by parties on the 
spot to amount to £34,956,175 sterling. — See Stirimg, On the Chid 
DiacoverieSf and their probable conaeqv/mceB. 

Gbld has also been found at Manukan, in New Zealand ; in Yaa 
Dieman's Land; and in Canada West. And, quartz with g(dd ii 
stated to have been found at Moor river, in the colony of NataL 

LOCAL CHANGES ON THE SOUTH-EASTEEN COAST OF XNGLAKD. 

A PAPER '' On the Alluvial Formations and the Local Ohaoges of 
the South-Eastem Coast of England, from Beachy-Head to Soot* 
land," has been read to the Institution of Civil Engineers, by Mr. 
J. B. Redman. Westward of Beachy Head the efiects produced by 
local variations in the beach were traced, — the "frills*' tailing across 
the out&U of Cuckmere Haven, and driving the outlet eastward, 
creating a barrier of beach at Seaford, — at an early period the out- 
&U ofNewhtkven Harbour, — w\ieTQ «n vadeii^ ouNm^ vuatod on the 
site of the present entrance, Bubaequena^^^To^w:x«^«aMiwroa\\s^SjBA 
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of sluDgle from the westward, until rendered permanent by 
piers. The recent degradation of the shore along Seaford Bay, from 
the fihingle being arrested to the westward, and the unavailing at- 
tempt to stop this movement by blasting the cliff at Seaford Head, 
were noticed. The waste of the coast at Bottingdean, the modem 
changes at Brighton, the great variations in the outlet of Shoreham 
Harbour, until rendered permanent by artificial works, were ex- 
amined^ as well as the analogous effects on the coast generally 
ftt Pagham, across the entrance of which a spit had been formed, 
sknilar to tiiose at the ancient harbours of Romney and Pevensey, 
and the anchorage of the Park, off Selsey Bill, once presumed to 
hftTO been a portion of the site of a Bishop's see, prior to its removal 
to CSiichester, owing to the progressive waste of the shore. At the 
baak of the Isle of Wight, the peculiarities of the land-locked har- 
bours, and the protection afibrded by the shore defences to Ports- 
mouth harbour, so little altered in its general outline since the 
time of Henry the Eighth, were described, as also the remarkable 
promontory called Hurst Point, many of the characteristics of which 
were similar to those of the Chesil Bank, Calshot Point, and other 
formations, such as a low fiat shore to leeward (eastward) and a 
highly inclined beach seaward, with a tendency to curve round to 
the northward and eastward, and eventually to enclose a tidal mere, 
or estuary. The elevation and size of the pebbles increased towards 
the extremity of these points, and in places on the sea slope an iu" 
termixture of coarse sand and shingle, which had become solid and 
homogeneous by age, cropped out through the modem beach. The 
remaining portion of the coast of Hampshire, and that of Dorset- 
shire, as &r as Weymouth, were then minutely described, and the 
paper concluded with a particular account of the Chesil Bank, 
wUoh in magnitude far exceeded all other formations of the kind, 
and which it was considered might be attributed to the waste of the 
great West Bay. Numerous diagrams, compiled from ancient and 
modem maps, together with sections and sketches of the various al- 
luvial spits along the coast, were exhibited, and it was shown that 
all these local accumulations had many features in common, and were 
subject to the same alternating effects of loss and gain, and were the 
resultant of causes in constant operation, the whole exercising a most 
important influence on harbour and marine engineering generally* 
— ^In the discussion which ensued, in which Sir C. Lyell, Sir E. Bel- 
eher, Mr. Rennie, Capt. O'Brien, Mr. Scott Russell, and the author 
took part, the peculiarities of the different parts of the coast were 
still ihrther described, and the formation of the moles of shingle 
were attributed by some of the speakers to the action of the tidal 
currents, but more generally by others to the mechanical power of 
the waves alone, which appeared to account for the apparent ano- 
malous fact, that the largest pebbles were always feund on the sum- 
mit and to the leeward. Chesil, Hurst, and Dungeness beaches 
were referred to, as remarkable instances of results produced by such 
causes ; and the effect of the severe storm of the 24 th of Novemhoc^ 
1824, on tiie base of Hurst Beach was dHadod. V>. 
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JllUttoroIogical anb Astronomical ^j^tnomena. 



PHENOMENA OF 1852. 

Db. Fobsteb, the able meteorologist, obsenres, in the BrumU 
JffercUd: — The winter of 1851-52 had been yeiy mild, and many of 
the 8pi*ing plants were in flower early in February, bat their prograss 
was checked by cold, and we had a late spring, the thermometer 
showing below the mean temperature accompanied by heavy rains 
till'near Midsummer, when the hot weather set in with altematioiis 
of violent showers, which only differed from wet summers in this, 
that the heaviest fall of rain did not break down the temperature. 
On the 25th June, the thermometer stood at 80 d^rees till night, 
and the heat remained 5 degrees above the mean during the 'vdiole 
summer. From July the 4th to the 15th, the temperature rose to 
from 88 deg. to 90 deg. every day at 2 P. M., with considerable fluc- 
tuations of the baromet<er, the changes of wind chiefly from S.K. to 
S.W. not in the least affecting the instrument. The showery 
weather increased through August and September with hot and dear 
intervals. What is very strange, the temperature descended belcyw 
the mean during October, but rose again suddraly towards Noreimber, 
so that on the 2nd of the month the heat was as high as 70 degrees 
of Fahrenheit, a thing quite unprecedented at this season of the year 
in Belgium ; the whole month was rainy, but notwithstanding the 
heavy fall of water, no considerable diminution of temperature took 
place till the 1st of December, when the first frost set in wifch a heavy 
white fog. During the whole summer the positive electricity of tiie 
air has prevailed ; a few sudden changes to the negative, preoediog 
some of the showers, always seemed to cause illness. Instead 
of the annual meteors being confined to the 10th August and the 
Idth November as usual, &lling stars prevaile<l more or less the 
whole of the latter part of the summer till September ; some on 
August 9th, 10th, and 11th were very brilliant. The swallows left 
us early, the swift hirundo aptts about the 31st July, the house-mar- 
tin and swallow at Michaelmas. The Avrora BoreaUa appearod fre- 
quently in October and November, occasioning a wide cuffusion o1 
roddish luminosity which shone through the thinly clouded sky a< 
night. It is remarkable, that although we have had none of thf 
destructive floods which have been so disastrous in England, there 
has always been a cotemporary depression of the barometer in Bel 
gium, and an oppression and unhesJthy feeling in the air, producins 
headaches, with lightning and thunder on some occasions. 

CYCLE OP THE WEATHER. 

The authority for a paragraph of '' Statistics of Hot Summen,' 
which has appeared in Qalignom!% MesMfn^er,\AA\^Q«i)L \iCMMd.ta ih< 
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Weather Cycle, clearly enunciated so far back as the year 1817 by 
lieut. Gleorge Mackenzie, of Perth, who, in 1821, receiyed, through 
Baron Seguier and the late Sir John Sinclair, the thanks of the Royal 
Academy of Sciences in France, conveyed by their then perpetual 
secretary, M. de Lambr6, for his "System of the Weather in the 
British Islands;" and from that day to this, in all Mackenzie's 
numerous publications — the latest of his writings on this subject, being 
dated so recently as the 25th of June last — an uniform consistency 
has preyailed, and his cyclical discovery has been confirmed beyond 
all cavil. On the occasion of which we speak, M. de Lambr^ informed 
the author that the Academy had referred his work to the Baron de 
Humboldt, and the attentive reader of the learned baron's ''Cosmos" 
will see the principle of the Weather Cycle, discovered by Mackenzie, 
distinct^ recognised. We consider it due to the author of the Cycle 
to mention this &ct ; because, somehow, the study and importance of 
his discovery, as well as his ceaseless, expensive, and unassisted efforts 
to enlighten the public on the subject of it, have been singularly 
overlooked in this age of scientific progress. Not only, however, 
does the " Cycle of the weather" prove the recurrence of such great 
quadrennial periods as at present prevail, and which of themselves 
are confirmatory of the periodicity of certain descriptions of weather, 
but no doubt whatever now exists that the intermediate annual, 
biennial, and triennial periods are as clearly distinguished by their 
own peculiar features, and which can be as readily forecast. The 
importance of the discovery consists — not in a mere retrospective 
register of the phenomena of any season or series of years — ^but in the 
certainty of the repetition of such phenomena at future stated periods. 
It is further proved that these alternations are as regular and per- 
petual as the alternations of winter and summer, or of day and night, 
and all the other immutable revolutions in the order of nature. In 
all probability, during the approaching winter or spring, we shall 
have some curious recorder of " coincidences" exercising his retro- 
spective talent on the " Statistics of Floods ;" for the construction of 
the cycle leads us to anticipate such a visitation. — Abridged from the 
Chwreh <md State Cfazette, 1852. (The writer's anticipations were 
generally realized up to Jan. 22, 1853.) 

METBOBOLOOIOAL OBSERVATORY OP MOUNT VESUVIUS. 

Thb Meteorological Observatory recently erected at Mount 
Vesuvius, was projected by Prof. Melloni, so well known to all the 
world by his memorable researches on heat, and the most distin- 
guished of all the Italian physicists. The king of Naples gave the 
enterprise his sanction, and furnished the means to construct the 
building. The house is of ample dimensions, standing on an artifi- 
cial terrace at the summit of the hill of ashes which forms the limit of 
the arable regions of Vesuvius, and at an elevation of about 2000 feet. 
The centre has three floors above the basement, and the two wings 
each one floor above the basement ; in the rear and joining the main 
building is a round tower, and the roofe ar« QOTL^«Di«D^ vrcds&sgt^ 
B:>r meteorological purposes. AU the ig\aiLB ^«t^ tsara^s*^ V^^^^S* 
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Melloni^ who also guperintended its erection, which by ftn inaoriptioo 
of the exterior RppearB to have been b^on in 1841. 

Unfortunately n>r science, the revolution of 1848 entirely ■nested 
the furtiier progress of the undertaking; the house stands yaosnt^ ns 
instruments are provided, and worst of all, Pro£ Melloiii has hew 
removed, not only from his direction in the Observatory, but alsD 
from his Professorship in the University, under the caprice of a 
despot who knows no law but his own will, and who has shown in 
this act that he was unworthy of so noble a subject. — Silli m (m *i 
Journal, September, 1851. 

COLUMN OF LIOHT. 

A FEBPENDIOULAB Column of Light was seen in the horizon, at 
sunset, in April. A Sussex observer describes it to have been 
singularly vivid, and faded gradually away, or rather followed the 
sun Mr. R. I. Martin, of Pulborough, writes in the Philoso^phdeal 
Mag<w.ne: " It had none of the character of the zodiacal light, but 
rather looked like the columnar prolongation of the sun described \fj 
oriental travellers as frequent in the east ; and it immediately BUg> 
gested to my mind (as it seems to have done to some of the above* 
mentioned observers) the columnar light in Martin's ' JSzodusj,' the 
'pillar of fire' moving before the Israelitish host.** 

TElfPEBATUBE OF CORNWALLIB ISLAND. 

Mb. Glaisheb, the Secretary of the Meteorological Socie^, has 
drawn its attention to some additional results he hsM deduced from 
the hourly thermometrical observations made by Admiral Sir John 
Ross and Commodore Philips, at Comwallis Island, latitude 74^ 40', 
west longitude 94° 16'. These observations were made hourly, night 
and day, and extended from the 1st of October, 1850, to the 80th of 
April, 1851, from which Mr. Glaisher has determined, the mean 
temperature of every day, that of each month, and that of eveiy 
hour in each month. The frequency of large changes of tempera- 
ture was remarkable. The 21st of March was mentioned as having 
been a most remarkable day ; the range of temperature on this day 
was between — 28° and 43°, its average was — 36°*8 ; the wind was 
from the north-west, and blowing for the most part with pressure at 
times amounting to 201b. on the square foot, its average for the 
whole day being fully 151b. on the square foot ; and Mr. Glaisher 
remarked that he was previously under the impression that at such 
low temperatures the air never moved with so great velocity. 

METEOBOLOOY OF IRELAND. 

Db. Lloyd has read to the British Association, a paper " On the 
Meteorology of Ireland," deduced from observations made at the 
coast-guai'd stations under the direction of the Royal Irish Academy. 
The isothermal lines for the various seasons are very peculiar in Ire- 
land : for example, the isothermal for spring lies nearly from aonih* 
weat to north-east; and in autumn W> \b iouiA V> \ik«^ ^ueralTaand 
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and taken up » position from south-east to north-west. The inge- 
nuity of the explanation given by Dr. Uoyd for this enigmatical 
phenomenon is remarkably striking. Looking at the maps of 
bove, the isothermal line is sometimes observed to bend suddenly 
upward or downward, thus forming a kind of hill or prominence on 
ihib general line of direction. Now these bends are not stationary ; 
and one that occurs near Ireland has a motion to the westward. 
Imagine the bend thus moving ; its western slope must first cross 
the idand, and this slope, which is present in spring, has a south- 
easterly direction ; continuing to move, the eastern slope of the 
curve cuts the island in autumn, and hence the isothermal in this 
case must have a north-westerly direction. At the inland stations 
it is observed that the ranges of temperature for the day and year 
are greater than at the coast. It would lend additional interest to 
imch observations as those so ably conducted by Dr. Lloyd, if the 
nature of the soil and strata surrounding a station were noted. 
Ranges of temperature in Ireland will depend almost solely upon 
theee causes ; the high specific heat and low conducting power of 
water preserve the stations on the coast from those sudden fluctua- 
tions to which strata of comparatively good conducting power are 
exposed. The mean temperature of the western coast of Ireland ex- 
ceeds that of the eastern by about two degrees. The mean elastic 
force of vapour in Ireland during 1851, was equal to the pressure 
of 0*314 of an inch of mercury. The influence of local causes in 
modifying the quantity of rain was strikingly exhibited. Thus, at 
Gahiroiveen, the quantity which falls is nearly three times that 
which &lls at Portarlington. The mountain of Slieve-bloom rises 
to the south-west of the latter town, arrests the vapours, and dis- 
charges them in rain before they reach it ; Cahirciveen, on the con- 
trary, lies on that side of a mountain which exposes it to the dis- 
diaxve of the clouds from the west. The observations of Dr. lioyd 
also fiimish evidence of the existence of rotatory air-currents; ob- 
servations made simultaneously at various stations prove that these 
adrial rotations are not confined to the hurricane, but may be traced 
in the motions of the gentlest breeze. 



DETECTION OF OZONE IN THE ATMOSPHEBE. 

Db. Moffatt has presented to the Meteorological Society 
several interesting records, showing the test papers he has used for 
the purpose of detecting the quantity of Ozone in the Atmosphere at 
difTerent times. 



FALL OF BAIN. 

OoL. Stkbs has comnmnicated to the British Associaldon an Ana- 
lysU of the Mean Daily Temperatures and Fall of Rain at 127 Stations 
in the Bengal Presidency. These observations afford striking ilhis- 
trationB of the influence of hills and other local and physical caiisoi 
on the fitU of rain, owing to which the difference in tbA c^tVasAa^aft^ ^ 
rain odileoted at two di&rent staUonti *m 1^ wjsA'\>dSiiGQL^> viA^wK 
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many miles apart, was often very great. At some stationa tli6 eiior* 
mous quanti^ of 600 inches was observed in a single year. Ool* 
Sykes also read extracts from a letter from Dr. Baist on four simiil- 
taneous experiments in the island of Bombay, to determine the &fl 
of rain at difiEerent heights below 200 feet, llie resalts of these ob- 
servations were indecisive ; but from the discussion which foUawedit 
appeared an established &ct, that up to a certain height the quMi- 
tity of rain increased, attained a maximum, and afterwards decreased. 
Dr. Buist also dwelt upon the numerous exceptions to the ad* 
mitted rule, that the annual range of the barometer increased, and 
the diurnal fluctuations decreased, as we recede from the equator. 
In reference to the communication of Col. Sykes, Sir David Brewster 
showed the influence which the times chosen for observation wooU 
have upon the results — without regard to this, indeed, the obeerfa- 
tions might be utterly worthless. There are two hours in the day at 
which the temperature is a mean of the day ; the first occurs in these 
countries at about 9 o'clock A.M., and the last at about 8 hours 15 
minutes p.m. ; the critical interval, as it is called, being thus about 
11 hours 15 minutes. It was of the greatest importance to asoertaia 
whether this interval were the same in Indisb, where the dnjum- 
stances were so very different. 

GREAT FALL OF BAIN IK INDIA. 

Prof. Oldham, in writing to Sir B. I. Murchison from Ohuna 
Poonjee, in the Khassya Hills, north of Calcutta, states that the Bain- 
fall is there about 600 inches, or 8^ fiithoms, per annum ; 550 indies 
of which descend in the six rainy months commencing in Ifay ; and 
that in one day he measured a &11 of 25*5 inohes. 

ANNUAL AMOUNT OF RAIN AT ALEXANDRIA. 

The annual amount of Rain at Alexandria stands in contrast to that 
mentioned as occurring in some places in India ; the quantity at the 
former being only 7i inches. This quantity, indeed, might be eZ' 
pected to be small, from our knowledge of the fiict that three or four 
degrees to the south the country is nearly rainless. — JameaonCi 
JimmaX, No. 106. 

TROPICAL HURRICANES. 

Dr. J. TATLORhas read to the British Association, a paper on Tropi- 
cal Hurricanes, stating the circumstances which give rise to them, and 
proposing the following theories of them — viz., that the partial vacuum 
indicated by the low state of the barometer over the area of the storm 
and particularly towards the vortex, is not the effect of centrifugal 
force, but the original cause of the movement, by inducing a transla- 
tion of air from beyond the boundary of the partial vaouum inward 
townrds its centre, — a motion -vAAcn. ^o\]\d o^xix in directly oon- 
verging right lines were the eax^ a.ndt wa *X. t«*.\ \m^. ^^ «m3^ 
being in motion, and therefore t\ie w«w o\>3aft W«a^^ Xsaiaa^i^ 
round with regard to its own centre, ^^ NeV^afej s^ ^^tmw^mbA 
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being greater for a particle of air at a distance from that centre than 
for one nearer^ — as the particles approach it they retain their greater 
Tekxjities^ and thus move, not in rsulial lines, but in diminishmg cir- 
cies or spirals round the centre. The author then traced the conse- 
quenoes of such combined motions, by supposing the disturbance to 
oommence first around one of the poles of the earth, and then by 
tracing the change of circumstances which must take place in other 
latitadeB ; and asserted, that by calculating by these suppositions, 
using as data the well-ascertained dimensions of the area over which 
cydones extended, a relative movement of the air over the earth, 
even greater than had ever been observed in violent hurricanes, 
might result. He concluded by showing how an experiment which 
he had prepared might be performed, so as to exhibit the more 
striking efiects of a hurricane in water, by giving a whirling motion 
to a wide vessel of water fiimished with a valve in the bottom, at a 
distanoe from the axis, which could be withdrawn. He also stated 
his conviction, that the phenomena of sea and land breezes would yet 
be found to. partake of the rotatory character. 

BOTATOBY THEOBY OF STOBMS. 

Mb. B. Russell has communicated to the British Association, a 
paper "On the Action of those Storms to which the Rotatory Theoiy 
has been usually applied," the object being to point out certain dif- 
ficalties of a theoretic nature if we admit the rotatory and at the 
same time progressive motion of those storms ; and also to show, by 
Qomparison with observations, that the rotatory theory was not 
reconcilable with certain storms of the British Islands. 



SHEET LIGHTNING. 

The frequency of this phenomenon during the summer and autumn 
of tiie past year, induces us to quote the following description of the 
meteor by Dr. D. P. Thompson : — " There is an electric phenomenon 
of peculiar character, termed sheet or summer lightning [Sclait'S de 
chalew), unaccompanied by thunder, or too distant to be heard. 
When it appears, the whole sky, but particularly the horizon, is sud- 
denly illuminated with a flickering flash. Matteucci supposes that 
it is produced either during evaporation, or evolved (according to 
Pouillet's theory) in the process of vegetation, or generated by 
diemical action in the great laboratory of nature, the earth, and accu- 
mulated in the lower strata of the air in consequence of the ground 
being then an imperfect conductor. Arago and Kftmtz have adopted 
a Teiy different view of the nature of these lightnings, considering 
them OS reflections of distant thunder-storms ; and the author has often 
observed thunder-storms preceded and followed by this phenomenon. 
We have seen the cumulo-stratus cloud in the horizon start into view 
daring the play of summer lightning. Saussure informs us tliiB.t lu^ 
observed sheet-lightning in the direction oi QtenQfirTOi,ix««i^^^««^>s!^ 
dtt GrimBl, on the JOth-llth July, Vl%%y nA\W© ^\. ^«» ^'^^^ ''®'°!£2L 
tmi£o tbunder-storm raged at Geneva, B.O'itvx^ ^"^^^^^^^?^\^a: 
Tottenbam, ne&r London, on July Slat, 1^1^, Ve «ks» ^«»V\v^swks»^ 
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towarda the S.E. while the sky was bei^Miigled with uttars, nol % 
doud floating in the air; at the same time a thunder-storm raged at 
Hastings, and in France, from Calais to Dunkirk. Arago instanoes 
the following illustration in support of his opinion, that this phe- 
nomenon is reflected lightning: — In 1808, when observations were 
being made for determining longitude, M. de Zach, on the BrodoBO, 
used a few ounces of gunpowder aS a signal, the flash of which was 
visible from the Ellenlenberg, 60 leagues off, though these moantains 
are invisible from each other." 



SOlEJNTJLIflO BALLOON. A8CBNT8. 

Two ascents have been made from Yauxhall Ckirdens, by the Kew 
Committee, in addition to the two ascents alrnady noticed at page 111 
of the present volume. The fourth descent, on November lOth, tock 
place at Acryse, about four miles from Folkestone. There were only 
about four miles more of land available, — a space which at the rate 
of the balloon's progress in the higher part of its course, would have 
been passed over in four or five minutes. The rate of the upper 
currents was probably sometimes more than sixty miles an hour. It 
is plain, from the results of the last two ascents, that London, from 
its proximity to the sea and the great prevalence of westerly currents 
in the upper regions of the atmosphere, is not well suited as a start- 
ing point for such experiments. Although this fourth ascent was, on 
the whole, rather hurried, a good and regular series of obeervatifHiB 
was obtained. The height reached was considerably greater than in 
any other of the series now completed ; being about the same as that 
attained by Ghby-Lussac in his memorable expedition, — also as in the 
late ascent by Messrs. Barral and Bixio. The Nassau-Balloon was 
inflated with carburetted hydrogen, whereas the French aeronauts 
used pure hydrogen. The greatest elevation ever attained by means 
of a balloon was during an ascent with the Nassau, by Mr. Grreen, in 
company with the late Mr. Bush, in 1838. The height exceeded 27,000 
feet, — ^tne balloon being at that time considerably lighter and some- 
what larger than it is now. 

OBEENWIOH OBSEBVATOBY. — OALVANIC CONNEXION WITH LOXBOX 

AND THE CONTINENT. 

Bt &r the most remarkable work connected with the Obeervaioiy 
during the past year, has been the effecting a galvanic connexion with 
London and the Continent. To this most important object the Astro- 
nomer Royal devoted much time and attention. At the Annual 
Yintation he informed the Board of Visitors, that four insulated 
wires are now laid in the ground, at depths varying from three to 
five feet, at a line commencing at the ground floor of the north dome 
(now called the galvanic room), across the front court, along the 
centres of the great avenues of ijie Park, ajid across Blskckheath, to 
the Lewisham station ; from which point two wires are carried, some- 
times on poles and sometimes in grooved boards, to the London- 
bridge terminvLB^ where the connexiona will be made either with the 
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kog Dover wires oommonicatiiiff with the oontinent> or with the 
wires whidi extend to the Centnu Telegraph Station. In connexion 
with this w<Nrk is the transmissicm of accurate Greenwich mean time, 
1^ ffslvanio signals, to London and elsewhere. For this purpose a 
oooL has been constructed, possessing the two properties of exhibiting 
foonrate time and completing galTanic circuits at certain determinate 
instents of that time. Mr. Sh^herd undertook the construction of 
such a dock. The former condition is obtained by a mechanical 
action on the pendulum, and the latter by breaking the galvanic cir- 
ooit at three places. One of these beautiful clocks was exhibited at 
Lord Bosse's first soiree. Mr. Airy has placed a large external dial 
fiir the public use near the entrance gate of the Observatory. 
These galvanic connexions are the most important features in the 
hiftoiy of our great national Observatory during the past year; and, as 
the Astronomer Royal justly remarked, were imperatively required 
by the advances of practical art^ and by the demands of science and 
of society. — Literary Gazette, No. 1847* 

TOTAL SOLAS BOLIFSK IN 1852. 

Thibb have been communicated to the Astronomical Society, a 
''Note req>ecting the Pink Projections firom the Sun's Disc observed 
during the Total Solar Eclipse observed in 1851^" By C. Babbage, 
Esq. Un reading the accounts of the observations of the solar eclipse 
of 1852 in the ''Notices of the Astronomical Society" for January, 
I could not but regret (says Mr. Babbage,) the shortness of the time, 
about 8i jiT.inutes, during which those interesting and important 
pink excreso. ^ces could be observed. It occurred to me that it might 
not be impossible to render them visible at other times and under 
ordinary circumstances. I am induced to throw out the following 
suggestions, with the hope that they may fall into the hands of those 
who may possess instruments and leisure to make trial of the plans. 
IsL I had on several occasions used small pieces of thin sheet metal 
placed in the focus of the object-glass of a telescope, for the purpose 
of covering a portion of the field, and thus obscuring the light of the 
moon, a planet, or a large star, in order to observe more clearly 
small stars or satellites in their immediate neighbourhood. I had 
also, in making some experiments in order to ascertain the cause of 
the apparent projections of certain stars upon and within the moon's 
disc, produced a series of artificial occultations of the sun's light re- 
fleeted firom a thermometer bulb placed at the end of my garden. 
This was accomplished by causing a circle of sheet iron, whose cir- 
oumlerence was cut into a series of equi-distant notches and placed 
immediately before the artificial star, to revolve by clock-work at 
the sun's rate at which the moon passes over the star. It therefore 
immediately struck me, that by placing a disc of the same magnitude 
as the sun's image in the focus of a telescope mounted equatorially, 
and moving by clock-work, a continual and apparently total eclipse 
of the sun might be produced. If all light were carefully excluded, 
it seems not improbable that the pink projections would, under 

T 
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these circumstances, become perceptible. 2nd. In case this phn 
should not succeed, I proposed to use the same means in the focus of 
the object ^lass, and to project the sun's image in a darkened diam- 
ber upon photographic paper or on silver. The direct rays of the 
sun being cut ofif, it is possible that the pink projections muay have 
sufficient power to act on the prepared materials presented to them, 
and we might thus obtain solar pictures of these appendages. Even if 
success should not attend either of these methods, the preparatioia 
made for the latter plan might furnish us with a highly interesting ao- 
ries or representations of the solar spots. The connexion of these pink 
prominences with a species of volcanic action connected with the sohr 
spots seems probable from the observations recorded. The &ct that one 
of these pink clouds was entirely dissevered from the sun's lioib 
may be accounted for by supposing it to have arisen from a spot on 
the farther side of the sun. Those who have observed the dense lofty 
colunm of smoke arising in a dear calm day to great heights above 
a crater, have also occasionally observed the top of the colunm of 
smoke, on reaching a gentle current of air, pass on horizontally to 
great distances. Such a horizontal column, seen endways from a 
point at a great distance from our planet, might appear to be en- 
tirely disconnected from it by any continuous line of smoke. 

TOTAL ECLIPSE OF THE MOON AT SANTO DOMINGO, JANUABY 6, 1852. 

Sib Robert Schombubok has communicated to the AthemBumf 
No. 1278, the following very interesting account of his observation 
of this phenomenon : — 

It was a lovely tropical night, no doud to be seen, — and tibe. 
stars shone brightly, without much twinkling The light which the 
moon shed while advancing towards the zenith was so dear, that 
moderate sized print could be read with facility. 

The moon stood on the zenith, — and the picture changed its 
character. The shadows that gave a romantic hue to the ghastly 
buildings of former centuries were wanting now, — ^and the ontlinee 
seemed harsh under a light that fell perpendicularly upon than. 

It was then midnight. The shadow of the earth approadied the 
luminary, and gradually stole over the bright disk of the &ir moon. 
I stood alone upon the flat roof of the house which I inhabited, 
watching the progress of the eclipse. I pictured in imagination tiie 
lively and extraordinary scene which I once witnessed fiir in the 
interior of Guiana, among the untutored and superstitious Indians. 
How they rushed out of their huts when the first news of the edipse 
came, — gibbered in their tongue, — and with violent gesticulations 
threw up their clenched fists towards the moon. When, as on this 
occasion the disk was perfectly eclipsed, they broke out in moanings, 
— ^and sullenly squatted upon the ground, hiding their fiuies between 
their hands. The females remained during these strange scenes 
within their huts. When, shining like a sparkling diamond, the 
first poi*tion of the moon that had disencumbered itself fitun tiie 
shadow became visible, all eye& ^ere turned towards it. They spoke 
to each other with subdued vokea*, \]i\x\i >^^\t ^<efoTH^\assns^ Ymaune 
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Vmder and louder, — and they quitted their stooping position as the 
lifffat increased. When the bright disk announced tiiat the monster 
i^iich wanted to stifle the Queen of the Night had been overcome^ 
the great joy of the Indians was expressed in that peculiar whoop 
which in the stiJhiess of the night may be heard for a great distance. 

The central eclipse took place at half-past one. The moon was 
then west of the meridian, and in the constellation Gemini, — its 
eastern limb being about 8" from Pollux and 10^ from Castor. Delta 
Geminorum nearly sat on the north-eastern rim : — ^to the eye there 
seemed only a small space between it and the moon. South-west of 
its limb, but at a somewhat greater distance, was Zeta Geminorum : 
— ^the orb of the moon between them having, for all I can now think 
o£^ the appearance of a Chinese round lantern. 

The town lay in total darkness. There was the copper-coloured 
disk on the firmament, — but it shed no ray of light, and the ter- 
restrial objects cast no shadows. But the stars shone all the brighter. 
Jupiter stood in the zenith ; to the south-west the splendid constella- 
tion of Orion with Frocyon, — and closer to the soutbem horizon 
CanopuB and that fitful star Eta Argus, now nearly as large as 
Canopus. The southern Cross seemed to dip its foot in the Ocean. 

The moon remained for an hour and forty minutes totally eclipsed. 
The shadow of the earth entirely covered her during that period ; 
but, as if to confirm the supposition of some astronomers that this 
luminary possesses an inherent brilliancy, the shadow did not cover 
her in a uniform manner. Her mountains, valleys, craters, and 
plains were still to be discerned — chiefly during the middle of the 
eclipse — near her eastern limb. Whether the light derived from our 
atmosphere could alone produce such an effect, I must leave to those 
deeply versed in the science of Astronomy to decide. 

It happened — perhaps by accident — that during the period when 
the moon was entirely plunged in the shadow of the earth, numerous 
shooting stars became visible : — the greater number flitting in an 
oblique line from south-east to north-west — one in a right direction 
towards the moon. It did not seem to belong to our atmosphere ; 
for as far as the naked eye could discern, the moon hid it, — nor did 
I see its emersion. I had just laid aside the telescope. 

The most interesting sight was, however, when the shadow moved 
away, and exposed — in the commencement very gradually — ^the un- 
encumbered disk. The brilliant light of the first portion of the moon 
showed itself like an excrescence on the still to appearance perfectly 
round disk of the shadowed orb : — and when the illuminated portion 
amounted in extent to 8' 10'', the appearance of the moon — perhaps 
now distorted — presented the excrescence as overlapping the still 
Tounded shadowy disk. 



NEW PLANETS. 

At 11 hours 30 minutes mean time, on the night of August 22, Mr. 
Hind discovered at Mr. Bishop's Observatory, Reg,ent*<LP^xk,"«ciR?2E«st 
planet, the sjxtb he has detected dniing l\ift ^a»\. ^'i ^«k«i— ^ ^s^^*- 
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cient proof that the members of the phbnetaiy system most be fiur 
more numerous than was formerly supposed. It is in the oonstelkb- 
tion Aquarius, and will be readily seen with a telescope of veiy orfi- 
nary power. In brightness it equals a star of the ninth magnitude^ 
and i^pears to have the same yellowish tinge that has been noticed 
about Pallas, Melpomene, and others of the same group of planets. 
At 11 hours 35 minutes 38 seconds, Cjh:eenwich mean time (Augost 
22). its right ascension was 22 hours 22 minutes 29*7 seconds, and its 
north polar distance 97^ 32' 14'' ; the diurnal motion in right asooi- 
sion is 53 seconds towards the west, and in N.P.D. about 5' towazdB 
the south. 

On November 16, Mr. Hind detected also a small planet, the follow- 
ing elements of which have been calculated by Mr. Yogel, aadstaiit 
at this observatory : — 

Mean anomAly, counted from perihelion on Nor. 30, at Oreen- o * " 

wich, noon 82 27 

Longitude of the perihelion 46 18 29 

Longitude of ascending node 66 53 6 

iDC&Mition to the ecliptic 14 20 IB 

Mean distance fh>m the son 2.9412 

Eccentricity 0.104d8 

Period of revolution, 1,842 days, or rather over five years. 

For this early knowledge of the planet's orbit we are mainly in- 
debted to the observations of Mr. Hartnup, of Liverpool, and it if 
only one of many instances where astronomy ha^ benefited by the 
establishment of the fine observatory in that town, which is supported 
by the enlightened liberality of Uie Corporation. 

Mr. Adams having undertaken, at Mr. Bishop's request, to select a 
name for this our seventh planet, proposes to call it " Calliope." 
The discovery was not fully verified, owing to the cloudy state oftiie 
atmosphere, until the night oi November 17» or early on the fi>llow- 
ing morning. Calliope, whose office in ancient mythology requiied 
her to perpetuate the illustrious deeds of heroes, can hardly mil to 
remind us of the event of November ISth, when the homage of so 
many nations was paid to the memory of the greatest hero of modem 
times. 

On Thursday night, June 24th, Mr. Hind discovered another new 
Planet on the borders c^ the constellations Aquila and Serpensi, about 
6° east of the star Tau in Ophiuchus. The newly found planet, to 
use the words of Mr. Hind, '' shines as a fine star of between the 
eighth and ninth magnitudes, and has a very steady yellow light. 
At moments it appeared to have a disk, but the night was not suffi- 
ciently favourable for high magnifiers. At 13h. 13m. 16s. mean 
time, its right ascension was 18h. 12m. 58*8s., and its north polar 
distance 98^ 16' 0' 9''. The diurnal motion in R. A. is about Im. 28. 
towards the west, and in N. P. D. two or three minutes towards the 
south." 

OIOANnO TELESCOPE AT WANDSWOBTH COMMOV. 

A STUPENDOUS Telescope has been constructed on Wandsw<»th 
Common, under the general Bu^TV3cA^€n!^'iiQA ^ \Lt« Qravatt^ 
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Uir the Bey. Mr. Craig, Vicar of LeamiDgton. It consistB of a brick 
tower, 64 feet in height, and 15 feet in diameter, with a long tube 
ahing at its side. The length of this tube, which is shaped somewhat 
like a dgar, is 76 feet ; but with an eve-pieoe at the narrow end, 
and a dew-cap at the other, the total ^ngth in use will be 85 feet. 
The design of the dew-cap is to prevent obscuration by the condens- 
ation of moisture which takes place during the night, when the 
instrument is most in use. Its exterior is of bright metal, the inte- 
rior is painted black. The focal distance varies from 76 to 85 feet. 
The tube at its greatest circumference measures 13 feet, and this 
part is about 24 feet from the object-glass. The determination of 
this point was the result of repeated experiments and minute and 
careral calculations. It was essential to the object in view that there 
ahould not be the slightest vibration in the instrument. Mr. Gra- 
▼att, reasoning from analogy, applied the principle of harmonic pro- 
gression to the perfecting of an instrument for extending the range 
of vision, and thus aiding astronomic research. By his improve- 
ments it is stated, the vibration at one end of the tube is neutralized 
by that at the other, and the utmost steadiness and precision are 
attained. The iron-work of the tube was manufactured by Messrs. 
Kennie, under the direction of Mr. Gravatt. The object-glass, and 
all the optical works were executed by Mr. Thomas Slater. Two 
glasses are used : one of flint, the other of plate glass. The plate- 
glass lens has a positive focal length of 80 feet 1^ inches ; its refrac- 
tive index is 1,5103. The flint-glass lens has a negative focal length 
of 49 feet 104 inches ; and the refractive index of this glass is 1,6308. 
These two lenses, placed in contact, are used in combination, and 
constitute the achromatic object-glass, the focal length of which is 76 ft. 
to parallel rays — that is, to all celestial objects, and it would be 85 ft. 
focal length only to objects at about 700 ft distance from the object- 
glass. The tube rests upon a light wooden framework, with iron wheeUi 
attached, and is fitted to a circular iron railway at a distance of 
52 feet fi'om the centre of the tower. The chain by which it is low- 
ered is capable of sustaining a weight of 18 tons, though the weight 
of the tube is only 8. Notwithstanding the immense size of the 
instrument, the machinery is such that it can move either in azimuth^ 
or up to an altitude of S(P, with as much ease and rapidity as an 
oxdinary telescope, and, from the nature of the mechanic arrange- 
ments, with far greater certainty as to results. The slightest force 
applied to the wheel on the iron rail causes the instrument to move 
horizontally round the central tower, while a wheel at the riffht hand 
of the observer enables him to elevate or depress the object-^ass with 
the greatest precision and facility. The largest eyepiece made for 
this instrument subtends to an angle of 30 minutes, its magnifying 
power is 125, and the diameter of tiie lenses 8 inches, which is about 
the size of the image of the full moon. The next size eyepiece is 
4 inches diameter, subtends to an angle of 15 minutes, and magnifies 
250. The range of eyepieces then vary from angles of 9 minutes to 
50 seconds, and the magnifying powers from 500 tA %C^. k v^^-^S^^^^t 
notion of ibe extraordinary magnifyiiig '^'^«c c& ^(1^!^ VData^Qs&^^si^'^ 
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conveyed by the statement, that by it a quarter-inch letter can be 
read at the distance of half-a-mile. It should, however, be added^ 
that the accounts of the construction and performances of this tele- 
scope have been confused and unsatisfiMstory ; and, among other ofa|ee- 
tions, it is urged that the effective part, the ring around the centre, 
cannot be good, as the second lens is of plate-glous, not croum-^Um; 
therefore cannot be achromatic. 



BRILLIANT METBOB. 

A Brilliant Meteor appeared on Monday, August 12th, 1852, 
at about 9h. 20m. P.M., Q-reenwich time. Mr. ulaisher, in the 
Philosophical Magazine, has published the accounts of several ob- 
servers, with the results of his calculations made to determine the 
distance of the meteor from the earth. From the majority of the 
accounts, the meteor was almost stationary for a very considerable 
time before it disappeared. Fromiihe various altitudes given, Mr. 
Glaisher considers its distance from the earth to have been fi5 miles. 
The only furnished data for determining the path of the meteor in 
the heavens, are that it was moving towards the west, and approach- 
ing the earth. All the observers describe its colour to have been an 
intense blue, of extreme brilliancy, and very great size. 

HURRIOANB AT ATHENS. 

On the 26th October there occurred at Athens, a storm of wind 
and rain, increasing to a gale at nine P.M., and to a Hurricane from 
ten to half-past eleven. The streets of Athens presented the next 
morning a scene of desolation, being strewed with branches of trees, 
tiles, glass, signboards, cornices, &8. The whole of the roof of the 
south-west side of the British Chapel, and great part of that on 
the north-east, had been torn off, the windows broken, and the few 
trees we had round it torn up by the roots. Inside, of course, desola- 
tion reigned. A river of water was running down the pulpit st^ts, 
the font half full of rain water, sand, &c. ; the damage done to the 
church alone being estimated at several thousand drachmas. 

Two of the columns of the Erechtheum on the west side had also 
fallen, and broken in pieces. The two beautiful Cypresses, one by 
the Tower of the Winds, the other by the mosque in the Agora, were 
down ; one of them snapped in two, ten feet from the ground. There 
was immense damage done to the Palace garden, where all the large 
trees are down; the interior of the Ps^ace was greatly injurod 
on the south side. The large trees in the square, opposite the 
British Minister's, were blown down. At the Piraeus upwards of 
sixty caiques and boats were utterly destroyed. Two large mer- 
chant ships laden with corn were lost ; and the Amelia corvette was 
wrecked on Salamis, having on board the families of several officers^ 
including thirty -six women. Two man were lost, but all the women 
were saved. 

The fall of one of the columns of the Temple of Jupiter Olympus 

is thus described by an eye-witneaa, in tha lUmtrated London News : 

On the night of the 26th of Ootobw t)a.ft <i«n\:tft ^^J^jw ^1 ^^\&ix^ 
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which foimed a part of the inner South peristyle of the Temple 
of Jupiter Olympius, at Athens, was thrown down by a gale 
ftom the south-east. The column fell due north, and lies pro- 
strate, the drums (the sections of the shaft) preserving nearly 
their relatiye positions, although separated. The lowest drum 
retains its situation on the base; the base and it being both 
indined to the north, at an angle of perhaps 45 degrees. The 
fitUen pieces lie horizontally, and nearly touch each other, like bricks 
arranged to knock each other down in their fall. The upper half of 
the capital, with its Corinthian volutes, is completely capsized. The 
square marble base of the column rested upon two square courses of 
coarse lime-stone, two feet thick each course. The soil or earth 
giving way under the north side of the pillar, the course broke across 
fnHn east to west ; and when the column was inclined at a certain 
angle, the second drum (or section) slipped off the first or lowest, 
carrying with it all the upper column in one piece. The column fell 
at a right angle to the long diameter of the Temple, which lies 
east and west. The drums were each connected by two small iron 
bars, five inches long and an inch and a half square, fitted with lead 
into the marble, so as to prevent the oxidation of the Iron discolour- 
ing the marble. These bars are either drawn from their sockets or 
broken across. The centres of the planes of the drums are left 
rough, and some have a square hole cut, which, perhaps, was for an 
iron bar. The iron bars used are placed near the circumference, 
opposite each other, in the line of a diameter of the circle. The 
pillar is capable of being re-erected. 



ODYLIO LIGHT. — ^AUBOSA BOBEALIS. 

Wb quote the following from an interesting Lecture delivered by 
Dr. Evanson to the Torquay Natural History Society : — 

The new and important fact in Physical Science, that Light ema- 
nates from the Magnet, having been determined by experiment, 
Beichenbach was desirous of still further investigating the similarity 
or identity between this light and the Aurora Borealis ; though con- 
scious that the constitution or condition of a light, seen only by 
sensitives in the dark, and one obvious to all beholders, could hardly 
be regarded as identical, however similar. To decide this question 
a most ingenious experiment was devised ; which we cannot do 
better than record in the words of Dr. Gregory, the Translator of 
Beichenbach's work, and himself an eminent Scientific Author. Dr. 
Gregory writes as follows : — 

** As magnets emit beautiful Odylic Light, so the earth, which 
is a vast magnet, emits its Odylic Light ; which, in consequence 
of the great size and enormous power of the magnet concerned, 
becomes visible to all eyes, perhaps more vividly to the sensitive ; 
but this is not easy to ascertain. This is not a mere hypothesis. It 
is supported by a series of the most beautiful experiments with which 
I am acquainted. Beichenbach converted a large iron globe, two 
or three feet in diameter, into a powerful temporary m«^«.t^ Vs*| 
causinif an electric current to traverfte & 'wvc^ q^^<A twssi^ ^\«t 
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of iron passing from pole to pole of tiie sphere. When tiie g^obe 
was suspended in the air, in an absolutely dark room, the aansitivet 
saw the Odylic Light in the most exquisite beauty, and with all tiie 
peculiar characters of the Aurora Borealis and the Aurora Austnlis. 
At each pole appeared a wide circle of light, more blue at the nortii- 
ward, more red at the southward pole, but at both with all the rainbow 
hues. The Equator was marked by a luminous belt, towards which, 
on or close above the surfstce of the sphere, lines of light constant^ 
streamed from the polar circles. In the polar circles, as well as in 
the streaming lines, the colours were arranged so that red predomi- 
nated in one quarter, the south, blue in the opposite, yellow in the 
west, and opposite to it, grey, or the absence of colour, white ; and 
in all the Odylic rainbows, a narrow stripe of red appeared near the 
grey, at the end of the iris most remote from the great mass of red, — 
a most beautifiil confirmation of Sir David Brewster's analysis of the 
spectrum. The delicate streaming lines or threads of light passed 
by insensible gradations from one colour to the other, so that any 
two contiguous lines appeared to have the same colour, jet, on 
looking a little further on, the colour gradually changed, and thai 
the whole of the rainbow hues appeared in their order, red^ orange^ 
yellow, green, blue, indigo, violet, and last of all the small m 
stripe, and the grey. But the passage from red to orange, or fnm 
orange to yellow, &c., was not sudden, but slow and gradual, so that 
all the intermediate tints were seen. Nor was this all, for in the 
air, above each pole appeared a splendid crown or umbel of light) 
more blue at the northward, more red at the southward, but ex- 
hibiting also all the colours, and sending towards the Equator 
splendid streamers of many-coloured light, dancing and leaping, 
lengthening and shortening, just as the finest northern streamers do, 
to the delighted eye of the observer. I cannot here enter into a frill 
description of this artificial Aurora^ the first ever produced ; but I 
may record my conviction, that this experiment gives, to that theory 
which regards the Aurora as Odylic Light, a degree of probability 
£»r greater than attaches to any other theory of that phenomenon. 
I may observe also, that the Aurora does not cease to be a magnetic 
phenomenon ; and that it should afifect the needle is to be expected, 
since, in magnets, Odylic influence and Odylic Light are found 
ciated with the ferro-magnetic influence." 
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The nnmben in colums 6 and 6 are determinations of the mean temperatnre 
of the air hy different instruments and methods— those in colomn 6 hj the 
readings of self-registering thermometers daily, and those in column 6 b^ the 
readings ofa simple thermometer, taken at the times hefore mentioned. The 
numbers in column 7 show the true temperature of the air in every month ; 
those in column 12 the true temperature of evaporation ; and those in cofamiB 15 
the true temperature of the dew point, or that temperature at which the Taponr 
in the air is deposited in the shape of water. 

The mean reading of the barometer for the year 1852 was 29*727 in^iea; the 
mean temperature of the air for the year was 50**6; that of evaporation was 
47^*0; and that of the dew point was 43^2. Rain fell on 152 days; and the 
amount collected was 34*4 inches. 

The fall of rain during the year all over the country has been very remarkable. 
In the months of February, March, and April, there was a drought ; but flnom 
June rain was almost continuous. The fall in the counties of Cornwall and 
Devonshire was nearly fifty inches in depth ; at Stonyhurst and north Shleli^ it 
exceeded 58 inches ; and at most other places it was between 30 and 40 Indies; 
and in the Isle of Wight it exceeded 40 inches in depth. 

The temperature of January exceeded the average of 80 years by 6|o ; Febnaiy 
by 2^*' ; March by i° nearly, and April was about its average ; May was 1" bdaw, 
June was 2^ below ; July was 5* in excess ; August and September were |^ fa 
excess; October was I|^ below; November was 6*, and December was 8^ ia 
excess, according to Mr. Glaisher's determination of the mean temperature of 
each month. 

The period from October 30 was the most remarkable, a period of lonner ooo- 
tinuance of warm weather at this season of the year set in on this day, uian aiqr 
on record ; the temperature of November was exceeded once only, vis.. In 1818 ; 
and December in 1806 was the only one which approached the temperature of De- 
cember, 1852. Thunder storms in the three months ending September were Tsnr 
numerous all over the country* and almost unprecedented ftlls of rain took 
place in every month from June. At many places, an inch feU in a taw hows; 
on August II, rain, to the depth of 3 inches, fell at North Shielda in 19 boon. 
Snow fell on Ben Nevis on the 28th of September. 

The harvest began to be gathered at most places between the latltuda of 
A9Y* and 53* on the 1st, 2nd, and 3d of August ; at Durham on the 16th, at Shlildi 
on the 17th, and Devon on the 24th ; and harvest was completed, at plaoea fovth 
of latitude 53*, between the 17th and 27th of September.* 



DESTBUCTIYE STOBM AT OOLCHESTEB. 

Amongst the various thunder-storms which visited dififerent locaUtieB 
of England during last July, one of the most violent descended upon 
Colchester and its neighbourhood on the night of the 16th, at dev«n 
o'clock, by which a large amount of damage was done to sevenl 
mills, especially Rainsford Mill, in the occupation of Mr. John Bftt- 
cliff. About half-past ten, a whirlwind commenced from the soutii- 
eaet, by which the sails of the above mill were broken, and the cap 
was blown off. Fortunately, the latter was stayed in its progreM 
downwards by resting its edge upon the curb ; one of the sausbrolro 
off at the ''middling," with the end penetrating the body of the 
mill. The stage was also nearly demolished. The miller was hi bed 
in the mill at the time the accident occurred, but escaped onhvrt 
The house is within 15 feet of the mill, and had the cap and weak 
fallen upon it, the death of the inmates of the house would probably 
have been the result. The sails and the entire top part of vie flock- 
mill in North-street were thrown on an out-house, Uie roof of ^dbich 
was forced in. The mills in the Harwich-road, the Military -road, 
and at Greenstead, all suffered more or less. The fury of the ele- 
ment iasted nearly an Uout and a \i«.\i, ViM vraa suoceeded by tor- 
rents of rain. 
* For other and more detailed i&wrt\c\»iK», «««k -ttx. QJSsMawe* s^jfasuwes* 
-BfeteoroJogical Reports. 
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OF PEBSONS EMINENT IN SCIENCIE AND ABT. 1852. 



Ain>KB BucaNBB, 34 years Professor of Chemistry in the University of Munich. 

John Gibson, portrait painter, Edinburgh. 

Db. Achillr Richard, Professor of Medical Natural History in the Paris 

Academy of Sciences. 
M. Blanco Lcno, proprietor of the large printing establishment, Copenhagen. 
Isaac Cullimorb, eminent in Egyptian Archeeology. 
Ds. Thomas Thouson, Regius Professor of Chemistry in the University of 

Glasgow. He occupied the chemical chair for nearly half a century j and 

is the author of an excellent " History of Chemistry." 
JotBPB Allen, landscape painter. 
PBonssoB CowpER, a distinguished inventor and improver of machinery ; and 

who accomplished for the Printing Machine that which Watt did for the 

Steam Engine. 
John Dalbtmple, eminent Surgeon, and a founder of the College of Chemistry. 
BC DiZB, eminent Chemist, Paris. 
I>E. SnEFFBL, learned meteorologist, Hamburgh. 
Fkank FoBSTiiR, civil engiheer. 
Alpbkd Dolman, traveller in South AfHca. 
I>E. EuLissoN, the accomplished linguist, Iceland. 
Db. Bissnstein, of the Royal Academy of Sciences at Berlin, and recogpiised as 

the first living Mathematician of Germany. 
ViOABS Griffith, Assistant Secretary to the Royal Dublin Society. 
OiDMK Algernon Mantell, LL.D., the distinguished Geologist. One of his 

latest contributions to science will be found in the present volume—" On the 

Btrueture of the Iguanodon," page 2.54. 
Db. Hkbbebt Mato, an able contributor to physiological literature. 
Court Alfred D'Orsat, artist. 
Db. Pfaff, natural philosopher. 
Obobob Richardson Porter, eminent statist. 
Saxitkl Prout, one of the oldest and most distinguished members of the senior 

Society of Painters in Water-colours. 
AuouflTUS Welbt Puoin, the distinguished architect. 
WnuAM Thompson, of Belfast, naturalist. 
J. M. W. Turner, R.A., landscape painter. 
Jaoqubs Pradieb, French sculptor. 
F. fiC. THE Dukb of Wellington, member of the Institution of Civil Engineers^ 

md remarkable for his courtesy to men of science. 
Jamm Savage, Gothic architect. 
Thimcas Allason, architect. 

William Tiernet Clark, engineer of the Hammersmith Suspension Bridge. 
CAFfAiN Sir Samuel Brown, engineer of the ** Chidn Pier" at Brighton. 
Josbfh Clinton Robebtson, originator and editor of the Mechanics* Magazine. 
IC Vaillant, natural history piUnter. 
Jambs Fillans, sculptor, Glasgow. 
William Finden, the eminent line engraver. 
Jomr Nicholas Gannal, chemist, and originator of the celebrated process which 

bears his name. 
William Gabdineb, of Dundee, a zealous botanist. 
Vah Jobl, sculptor of the lion of Waterloo. 

Db. Batabd, one of the editors of the Annales cT Hygiene Publique. 
IC GBurrHUiSBN, one of the most distinguished astronomers of Germany. 
Sot John Guest, Babt., one of the Iturgest iron masters in the world, and an 

Ingenious mechanician. 
Jo«« Painteb Vincent, eminent surgeon. 

Babob Gbobgb Fbedebic de Langsdobff, the well-known German botanist* 
M. HusiNOEB, Swedish mineralogist and geologist. 
Toht Jobannot, French artist. 
John Landseeb, line engraver. 
Db. William Macoillivbat, professor of nalunX YiVi^ot'^i, weA VfiXnsnt 

boUay, in MariachaX College and Univemil^, X\»(c^a«!v. 
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Accidents on BaQwayv, 28. 

Acradenia FranklinieB, 230. 

African Cotton^ 85, 86. 

Air rendered visible, 128. 

Air rushing througn small apertures, 

Effects of, 104. 
Algae, the cause of the C<douration of 

Water, 228. 
Alg» and Fungi, Microscopic, 228. 
Alpaca Factory, gigantic, in Yorkshire, 

American Baokstitoh Sewing Machine, 

77. 
American, North, Coal Fields of, 261. 
American, North, Drift of, 232. 
American Riflemen^ 46. 
American Belf-loadmg Bevolver, 46. 
American View of Steam Power of 

England, 32. 
Anchors, Trials of, 64. 
Andraud, M., on Air rendered risible, 

128. 
Animal Electricity, M. Du Bois Bey- 

mond, on 137. 
Animals, G^graphical Distribution of, 

Ogilby on, 106. 
Animals, Marine, Distribution of, by 

Professor E. Forbes, 196. 
Ant-flies, Bed, in Bomney Marsh, 209. 
Applegath's New Printing Machinery, 

Apteryx, Eggs and Young of. Professor 
Owen on, 200. 

Arctic Air, Dr^ess of, 110. 

Arsenic, Chloride of, in Medico Legal 
Investigations, 176. 

Artesian Salt-spring at Kissingen, 238. 

Artificial Formation of Minerals, by 
Beoquerel, 173. 

Artificial Production of Fish, 244. 

Asteroids, Origin of the, 108. 

Aurora Boreafis, Beichenbaoh on, 379. 

Australia, G^logy of, 233. 

Australia, Qoid ^coveries in, 264. 

Australia, New Bat of, 199. 

Australia, Vegetation of, 221. 

Baggs's Patent Gold-crushing Machi- 
nery, 61. 

Bakerian Lecture, by Professor Wheat- 
stone, 114. 

Balloon Ascents, Scientific, 111, 272. 

Barry, Dr. Martin, on the Spiral Struc- 
ture of Muscle, 219. 

Barytes and Platinum, Atomic Weights 
of, 166. 

Bat, New Australian, 199. 

Basley, Mr., on CottonManufsoture, 84. 

Beet-root Sugar Manufacture in Ire- 
land, 81. 

Belfast Chemical Works, 177. 
Belfast, Mineralogy of, 177. 
Belfaat, Beoent Geology of, 263. 



Belgian Safety Lamp, 66. 

Belgium, Tertiary Strata Of^ and their 

English Equivalents, 284. 
BendugandAnnealingOlaaafPatefliit^. 
Beesemer's Sugur Manufiujtore, 79. 
Bison, Skulls of the. 198. 
Bleaching Power of Meroozy and Bli- 

bnthyle, 176. 
Bog Butter, Irish, 178. 
Bouers, Marine, 31. 
Boilers, Tubular, 31. 
Boomerang, J. B. Gray on the, lOB. 
Boomerang, Australian, Propeller, 88. 
Boston (U. S.) Fire Alanna, the, SI, 
Bottled Fruits, when poisoaoaB, 78. 
Brass Tubes, ]iiq»roved S<^, 60. 
Bread, New and Stale, 194. 
Bread-making Machinezyj JPonteiBe* 

moreau's, 82. 
Bread and Biscuit-making ICachineiTi 

EiaU's, 83. 
Breakwater, the Portland, 40. 
Bridge, New, at Bochester, 49. 
Bridge, New Iron Truss, 86. 
Bridges, Bailway, New, 28, 2^ 2S. 
Bronse Statues, Castimg, 60. 
Bullet, New, 49. 
California, the Gtoyseis at, 240. 
California, Gold found in, 264. 
Caloric Engine, Ericsson's, 16. 
Caloric Ship, Ericsson's, 6. 
Camera, Bmoonlar, by Clandot, Ul. 
Camphcnr trcm. Borneo, 226. 
Candle Manufacture, Steario, 76. 
Candle Tree, the, 224. 
Caradoc Sandstone, Plot Badgiw 

on, 286. 
Cari>ets, Felt Cloth, 78. 
Casting in Bronse, Boblnaoa'a, 6QL 
Ceylon, Biver Fishes of, 20O. 
Chemical Combination, Dr. Wood ml 

163. 
Chemical Discoveries, three importn^ 

from the Ghreat Exhibition, 168. 
Chemioo - Geological BeaeiuehM oa 

Sulphurets, 192. 
Chemistry, Early, in Bgypt, 161. 
Chicory and C^See A< £ iii mur e^ to da* 

tect, 82. 
C^ioiropotamus, the, of the Zoologtel 

Society, 199. 
Circulation of the Blood Fcmsea, 197. 
Civil Engineers, Institutioa <^ 08. 
Cleansing Machinery, 67. 
Coal-fields of North AmM<^ ^ q, 

Lvell on, 261. 
Coal-mine Enlosions, PailianMDtiiy 

Beport on, 66. 
Coal-Tar Oil for preserving Meat Mil 

Vegetables, 97. 
\Co\n«b dft C«QellA. DoAth ftom. tiM 
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Coin, new Umveraal, 79. 
Coke Bricks, Patent, 72. 
Cold, Inflaenoe of, on Plants, 221. 
Cold hj Meohanical Means, 18. 
Coloora most hit during Battle, 49. 
Conmonnd Colours, Theory of, 126. 
Conieotioners' Pear-drops, 177. 
ConversaEione of the Institution of 

CiTil En^eers, 99. 
Ckxding Air by Mechanical Means, 18. 
Copper-mines of Lake Superior, 237. 
Comwallis Isdand, Temperature of, 268. 
Cotton, Compound of, with the Alka- 
lies, 163. 
Cotton Manu&cture, Mr. Basley on 

•be, 94. 
Cotton-packing Machine, 84. 
Cotton m Western Africa, 86. 
Coupling, Improved, 67. 
Crystal Palace, New, Sydenham, 10. 
C}^BnideofPota88ium,Productionof,174 
^de of the Weather, 266. 
iTeooan, Qeologjr of the, 232. 
Decimal System in Weighing Bullion,17. 
Department of Practical Art, 14. 
DeMomay's Sugar-cane Machinery, 81. 
Diamond (Koh-i-noor), Brewster on 

the, 960. 
Diffraction, Phen<unena of, by Brew- 

8tefvl23. 
Diflteioution of Animals, Qeographical, 

Ogilby on the, 196. 
DiT&ibility of Matter, 106. 
Dodc, Nayal, and Hydraulic Lift at 

FMladelphm, 41. 
Drainage of Haarlem Meer, 92. 
Dainage of Richmond, 94. 
Alainage of Towns, 92. 
Wrinage and Water Supply at Bugby, 

Instrument, New, 124. 
forth America, Desor on, 232. 
kg Machine, Couch's Patent, 63. 
OS of Arctic Air, 110. 
SsHiqui^e at Acapulco, 260. 
Biffthqnaike in Cuba, 260. 
XHrthqnake in Jamaica, 249. 
Bartiiquake in Manilla, 24/7. 
Earthquake in North Wales, 248. 
Btrthqoflke in Scotland, 249. 
BHrthqaake Lidicator, 113. 
Sarth^ Botation and Locomotion, 103. 
BeH^, Total Solar, m 1851, 273. 
Bidipse, Total Lunar, m 1862, 274. 
^[jptiaa Chemistry, Early, 161. 
SeobiD Currents of the First and 

Higher Order, 134. 
Sleoterioal Phenom«ia, by M. Biot, 138. 
Sleotrical Properties of Flame, 139. 
Beetricity, Animal, byDu Boia Bey- 

mond, 137. 
Sleotrioity intheCapture ofWhales,141. 
Bectricitv, Expenmental Beseainohes 

in, by Faraday, 130. 




Electricity and Magnetism, Heating 
Effects of, 139. 

Electric Telegraph Communication, by 
Land and Sea, 146. 

Electric Telegraph System, Progress of, 
148 to 163 : Continental, 160; Eng. 
land and Lreland, 149; India, 161; 
London, 160 ; Old and New Worlds, 
163; Paris and London, 148: Pied- 
mont, 160; Shortest Channel Line, 
140; Upited States, 162. 

Electric Telegraph Time Signals, 146. 

Electric Telegraph Wires in Streets, 
New Mode of Laying, 146. 

Electric Telegraph wires. Under- 
ground and Suspended, 144. 

Electric Time-ball and Illuminated 
Clock, 147. 

Electro-Chemical Researches, by MM. 
Fremy and Becquerel, 140. 

Electro-Magnetic Clocks, Bain's, 143. 

Electro-Magnetic Clocks, Professor 
Brande on, 142. 

Electro-Magnetic Engine, Dr. Kemp's 
new, 141. 

EUenberger, Dr., a Martyr to Science, 
176. 

Endosmose of Liquids, 164. 

E^land South-Eastem Coast, Local 
Changes on the, 264. 

Ericsson's Caloric Engine, 6. 

Ericsson's Caloric Ship, 6. 

Eskimos, Sir John Bichardson on the, 
218. 

Etna, New Eruption of, 243 to 247. 

Explosions in Coal Mines, 65. 

Express Endne, New RaUway, 26. 

Faraday's Experimental Besearohes 
in Electricity, 130. 

Felt Cloth Carpets, 73. 

Ferns, Spores of new deyelqsed, 224. 

Fire Alarms at Boston, U. S., 83. 

Fish, Artificial Production of, 204. 

Fish-house at the Zoological Society's 
Ghurdens, 220. 

Fish destroyed by Sulphuretted Hy- 
drogen, 207. 

Fish, Bare, from Antrim, 207. 

Flame, Electrical Properties of, 140. 

Flame extinguished by Heat, 19. 

Flax Culture in Ireland, 178. 

Flax Process, New, by Watt, 87. 

Fluorine in Plants, 167. 

Fly-bli^t of Australia, 209. 

Fossil Human Teeth, 262. 

Fossils in Kilkennjr* 262. 

Fossils, Permian, in Ireland, 263. 

FossUs, Diluyian, and Mountains at 
Scotland, 260. 

Fossils of Warwickshire, 264. 

Fossiliferous Beds, Lowest, of North 
Wales, 254. 

Foucault's GyrosooQe«8nid^iu& '&«&&»»' 
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Freesing Water, Artifioi&l, in Bengal, 
167. 

Fuel, New, 68. 

Jnneral Car of the Duke of Wellington, 
13. 

Gas Baths, and Kitchens, Boggett's 
Patent, &J. 

Gas, evolution of, in Wallsend CloUiery, 
66. 

Gas, Hydro-carbon Cannel, 67. 

Gas Ovens, 68. 

Gas, Solid Coal, 67. 

Geological Progressive Development, 
Sir G. Lvell, §36. 

G^eology of Australia, 233. 

Geology of the Deccan, 232. 

Geology of Kent, 235. 

Geology, Becent, of Belfast, 253. 

Geysers of California, the, 240. 

Glass, Bending and Annealing, 71. 

Glass,Bough Plate,Heartley's Patent 72. 

Glass Walb, Swing's Patent for Fruit- 
trees, 74. 

€K>ld, Consumption of, B. Hunt on, 64. 

Gold-crushing Machinery, Baggs's 
Patent, 61. 

Gold-washing machine. Hunt's, 63. 

Golden Pippen, the, 225. 

Graphite Batteries, 133. 

Grasshopper andthe Flea, Leap of, 210. 

Great Britain Steam-ship refitted, 44. 

Great Exhibition Building, the costof,12. 

Greenwich Observatory, its galvanic 
connexion with London and the Con. 
tinent, 272. 

Griffith's Geological Map of Lreland, 
250. 

Guano Birds of Pern and Bolivia, 208. 

Gutta Percha substituted for Paper, 
176. 

^rroecope, the, by Foucault, 101. 

Haarlem Meer, Drainage of, 92. 

Heat, Expansion of Solid BocQesby, 156. 

Heating Effects of Electricity and Mag- 
netism, 139. 

Helicograph, Lnproved, 52. 

Hillotn>e, the, 188. 

Holmfirth Flood, Effects of, 16. 

Hughes's New System of Bridge-build- 
ing, 43. 

Hunt^s Gk>ld-washing machine, 63. 
Hunt, Bobert, on Gold Consumption, G4. 
Hurricane at Athens, 278. 
Hurricanes in the Tropics, 270. 
Iguanodon, Structure of the, 254. 

Images produced by differently sized 

Lenses and Mirrors, Brewster on, 124. 

Indigestion, New Eemedy for, 155. 

Industrial Exhibitions, 7 — 10 ; Cork, 7. 

Dublin, 8 : France, 9 ; New York, 9. 

InAisoria, the earliest Larval State of 

Intestinal Worms, 219. 

Inatitation of Civil Engineers, Ameri- 
cas Meeting of, 98. 



lodiferous Compounds, Important Uies 

of, 167. 
Iodine, Distribution of, 166. 
Ireland, Griffith's GeologioiJ lUp o^ 

250. 
Ireland, Meteorology of, 268. 
Ireland, Permian ^«9ils in, 263. 
Iris, Motions of the, 123. 
Irish Plants, Professor Dickie on, S28L 
Iron Lighthouse in the United States* 

68. 
Iron Manufacture, Improved FmnBaoBS 

for, 58. 
Iron, Silesian, 68. 
Kent, G«ology of, 236. 
Kew Observatory, Beport of. 111, 
Kilkenny, Fossils in, 252. 
Kissingen, great Artesian Salt Ghorinfc 

238. 
Lalanne's Glass Slide Bnle, 61. 
Lamp, new, for use at Sea, 69. 
Lemons grown in the open air at P!|f • 

mouth, 227. 
Lentil, Culture of the, 226. 
Leucoryx, of the Zoological 8ooietf% 

198. 
Levelling Instrument, new, 61. 
Lever Principle, new applioatioii o£ U. 
Lichen, Edible, 230. 
Life Apparatus, Capt. Maiibj*! new 

Portable, 39. 
Life-Boat, Cylindrical, 90, 
Life-Boats, Capt. Washington on, S7. 
Light, Column of, 268. 
Li^ht for Illumination, frofm tihe Blim- 

mg of Hydrogen, 169. 
Light from Heated Substance*, 194. 
Lighthouse Appuratus, New Tlnnninti- 

mg, 69. 
Lighthouse Illumination, New Mattriil 

for, 70. 
Lightning, Tree struck by, 113. 
LoDOS Islands, the, 203. 
Lubrication, Improved, for Madddnciy, 

57. 
Lucifer Matches, Sturge'8lmpioved.76. 
Machines and Tools, Profeasor wiDiB 

on, 40. 
Madder, Schunck on, 174. 
Magnet, Artificial, hj EUaa. 188. 
Magnetic Force, Lmes ot, \ij 

day, 130. 
Magnetism and Dia-Magnetism, Lawi 

of, by Matteucci, 135. 
Magno-Crystallic Action, PoisaQsi'aJJl 
ManteU, Dr., on the Structure aftte 

Iguanodon, 254. 
Marine Animals, Distribution o^ Fko- 

fessor E. Forbes on, 196. 
Matter, Divisibili^ of. 106. 
Mauna Loa, Sandwich Islands, Bn^- 

tion of, 247. 
.Mechanical Effect, Available Souess 
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Mechanical Energy of the Universe 

reconcentrated, 103. 
Mercerizing Cotton, Process of, 158. 
Meteor, Brflliant, 278. 
Meteoric Iron, Passive State of, 164. 
Meteorology of 1852, from the Begister 

kept at the Greenwich Observatory, 

Meteorology^ of Ireland, 268. 
Meteorological Observatory on Mount 

Vesuvius, 267. 
ICcrosoope and the Daguerreotype, 199. 
Microscopic Photographs by Dallas, 

189. 
Minerals, Artificial Formation of, 173. 
Minie Bifle, the, 46. 
Miraee,£xtraordinary,by BrewBter,122. 
Morphine, Detection of, 194. 
Mnntz's Improved Solid Brass Tubes,59. 
Muscles, New Effect of the Electric 

Battery on, 138. 
Muscle, on its Spiral Stmotnre, by Dr. 

Martin Barry, 218. 
Maahrooms, Poisonous, 176. 
KebnlflB Examined with the Great 

Bosae Telescope, 108. 
Kiagara Bailway Bridge, 24. 
Hineyeh Lens and Gh^s, Brewster on, 

126. 
Iforth Sea Tides, Bed, and Coasts, 107. 
19'orth Wales, Lowest Fossiliferous 

Beds of, 254. 
ITcMihumberland Life-boat, the, 39. 
Kcxrway, Natural History in, 198. 
Korwegian Submarine Bridige, suppo- 

ntitious, 138. 
Kofftoc, the genus, 223. 
Observatory, Meteorological, on Mount 

TemiTius, 267. 
Observatory (see Oreenvich Observa- 

iory). 
Odyhc Light — ^Aurora Borealis, 279. 
Oil, Influence of, on Water, 113. 
Omnibus, the Curvilinear, 78. 
Optaoal Phenomena applied to Chemis- 
try, 172. 
Optical Properties of Salt of Quinine, 

119. 
Osone,Deteotionof, in the Atmosphere, 

209. 
Osone, Quantitative Determination of, 

171. 
Paddle-wheel, the Chatterton, 34. 
PalsBontology, Dr. Sandberg on, 261. 
Palo de Yelas, or Candle-tree, the, 224. 
Panopticon, the, in Leicester-square, 

100. 
Paato^ph, the, 53. 
Pemmican, Manufacture of, 96. 
P^idnlum Experiment, by Bunt, 101. 
Perforating Machine, American, 54. 
Perftonery aided by Chemistry, 162. 
Phenomena, Meteorological and Astro- 
nomicaJ, of 1852, 266. 



Philadelphia Dry Dock and Hydraulic 
lift, 41. 

Philosophical Instruments at the Great 
Exhibition, Mr. Glaisher on, 50. 

Phosphorus, Amorphous, for Lucifer 
Matches, 76. 

Phosphorus, Equivalent of, 173. 

Photography, progress of, 181 ; Beau- 
ford s Accelerators, 186; Calotype 
Patent Bight, 181 ; Iodide of Ammo- 
nium, 185 ; Negative Photographic 
Paper, 187; Photographic Landscapes 
on paper, 183 ; TiQbot, Mr. Fox, ma 
Bight, 181 ; Traveller's Camera, 182 ; 
Fixation of Colours, 189; Hillotype, 
188; Microscopic Photographs, 188; 
ExMbition of Photographs at the So- 
ciety of Arts, 190. 

Planets, New, 275. 

Plank Bridge, Tubular and Suspension, 
23. 

Plants, Green-colouring matter of, and 
red of the Blood, 169. 

Plastic Material, New, 91. 

Platinum and Barytes, Atomic Weights 
of, 165. 

Poisonous Experiments upon Animftla 
with venomous Serpents, 214. 

Poison of the Toad, Experiments with, 
217. 

Polarized Light for Chemical Exami- 
nations, 173. 

Portland Breakwater, Progress of, 40. 

Potash and Soda in Plants, 168. 

Potato Bot, on the, 226. 

Power and Speed, Economical increase 
of, 20. 

Printing Machinery, Applegath's New, 
67. 

Propeller, the AustralianBoomerang, 33. 

Propeller, New, 33. 

Prout, the late Dr., Great Principles 
suggested by, 154. 

Punjaub Bock Salt, 238. 

Badiant Heat and Light, Mechanical 
Action of, 127. 

Bails, Wilson's Patent Compound, 26. 

Bailway Accidents, their Cause and 
Prevention, 28. 

Bailways, Economy of, 20. 

Bailroad over Ice, 21. 

Bailway Lattice-beam Viaduct, 22. 

Bailway, New Express-Engines, 26. 

Bailway, S. E., Swing Bridge, 2&, 

Bailway Sleeper, Improved, 21. 

Bailway Suspension Bridge over the 
Niagara, 24. 

Bailway Tubular Bridge at Chepstow, 14. 

Bain, Annual, in Alexandria, 270. 

Bain, Fall of, 269. 

Bain, Great Fall of, in India, 270. 

Bamo's Sugar-refinery, 80. 
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Beflectinelnstnimentforiue at Sea, 120. 

Beptilian Remains in the Old Bed Sand- 
stone of Morayshire. 

Betina Dormant Impreanoni, to revive, 
121. 

Revolver, American Self-loading, 46. 

Bichmond and Bogby, Drainage of, M. 

Bifle Experiments by Capt. Norton, 46. 

Bifle, the Mini^, 46. 

Biflemen, American, 46. 

Bochester, New Bridge at, 4fi. 

Books and Soils examined by the Mi- 
croscope, 232. 

Book-druling Machine, Conch's, 63. 

BosseTelesoope, and Nebols, 106. 

Bedstart. Black, Nest of, 201. 

Safety-laxnp, Belgian, 66. 

Salmonidffi, Ova of the, 206. 

Salt, Common, Sources of, 166. 

Salt, Bock, of the Pnx\)aab, 238. 

Salt* s Alpaca Factory at Saltaire, 88. 

SchrStters Amorphous Phosphoric, 
Process of Manufacturing, 160. 

Seeds, Vitality of, 222. 

Sewerage Bemoval, self-fustaining, 96. 

Sewing-machine, Ainerican, 77, 

Sheet-ughtning, Phenomenon of, 271, 

Shifting Brick Mouses, 94. 

Ships' Boats, Lacon's Suspending, 37. 

Ships and Tachts, Wave-Une, 36. 

Silesian Iron, Excellence of, 68. 

Silkworm Culture in Germany, 210. 

Silkworm Food, Centinode Plant, 211. 

Siliceous Stone, by Bansome, 90. 

Silurian Fossils and Mountains of 
Scotland, 260. 

Slate Manufacture, 73. 

Smoke-consuming Apparatus, New, 60. 

Snow and Ice, Evuraration of, 110. 

Soap-Plant of California, 226. 

Society of Arts, Exhibition, 09. 

Solar Light, New Analysis of, 117. 

Solar Badiations and '^tality of Plants, 
160. 

Soldering Metals, 60. 

Steam Engine, Hyatt's Botary, 32. 

Steam Generator, Diaphragm, 30. 

Steam Jet, Colour of; 172. 

Steam Power of England, American 
View of, 32. 

Steam-Ship, Oreai Britain refitted, 44. 

Stearine Candle Manufacture, the, 76. 

Stereoscope, Prof. Wheatytone on, 116. 

Storm, Destructive, at Colchester, 282. 

Storms, Rotatory Theory of, 271. 

Strychnine and Bitter Beer, on, by 
Payen, Hofihian, Graham, and Lie- 
big, 179, 180, 181. 

Submarine Bridge of the Norwegians, 
8appoBitition6f 238. 
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Sugtr MannfiMsture, Machinery for, 81. 

Sugar Manufacture and Beflnmg, Bes- 
semer's, 79. 

Sugar Beflning, Bamo's Prooeas, 80. 

Sugar firom Beetroot in Ireland, 81. 

Sulphur, Becent Deposit of, 262. 

Sunflsh Oil, 176. 

Switserland, Ziegler's New Map of, 281. 

Teas, Black and Qnen, 227. 

Telescope, GKgantic, at Wandsworth 
Conunon, 27o. 

Temporatnre of Comwallis Island, 268. 

Temperature, High, New Mode of Mea- 
suring, 167. 

Thermometer of Contact, New, 128. 

Tides, Bed, and Coast, of the North 
Sea, 106. 

Time-signal, Self-acting, 20. 

Toad-poison, Experiments with, 217. 

Tools and Machines, Prof. WiUia on, 40. 

Transplanting Trees, New Mode ci, 91. 

Tree Btmok by Li^tning, 113. 

Trials of Anchors, 64. 

Tropical Hurricanes, 270. 

Tub Houses, Patent, 70. 

Vegetable TransfOTmation, 221. 

Vegetation of Australia, 221. 

Venomous Serpents, Animals killed by 
the Bites of, 214. 

Ventilation, the Best, 70. 

Vision, Phenomena of, 127. 

Vision, Physiology of, by Profl Wheat- 
stone, 114. 

Vision under Water, 122. 

Vitalit]rofSeedS;222. 

Volcuiic Eruption in the Sandwidi 
Islands, 247. 

Voltaic Battery, New, by Boberts, 132. 

Voltaic Lemon, by Le Molt, 133. 

Voltaic Pile, New Arrangement at, by 
La^prauge, 133. 

Waters, Natural, Physical, and Chemi- 
cal Constitution of, 166. 

Water-pipes, to prevent banting by 
Frost, 96. 

Water-weed, New, 226. 

Watt* s New Flax Process, 87. 

Wave-line Ships and Yachts, 36. 

Waves, Height of; 107. 

Weiffht that can be trusted on a Pile, 17. 

WhiJes' Blowholes, Jet firom, 199. 

Whales captured by Electricity, 141. 

WhirlingPluids, 19. 

White's Hydro-carbon Gas, 67. 

Wood Screws, Patent, 73. 

Wool from tiie Vegetable Eingdomi 
211. 

Young's Paraffineand Mineral OH, 169. 

Zinc, Coating and Ornamenting, 60. 
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Longfellow's Hyperiou Illustrated, 

FonolTig compsnion volnmeto the IllusIrBtcd Edition of 1 
The EiiEPavingi w<Ih wlilcli Ibis workiseiulieLliihed, are not mi 
SliFlctaa, but ac^tual Vie«> ot the varioiu locDlitles deicrlbei 
tioned in Ibe worii, Mr, Biritel FOBtcr hDVtne:ia theSunii 



Longfellow's Poetical Works, Illustrated. 

Inrludinc >■ Evsnijeline," " Voices of the Night," "Scsalde and F 
■Jde," anil dtber Poems; beauIiralUillnatrale<lliyIli'»"<'<'I'a>TBB,J( 

" Evangeline," lepirately, lOa. 6d. bonrds ; iGi. morocco. 
"Voice! of llie Ni^ht," "fiesalde," &c- 13>- boBidi; 3U. moroci 

Christmas with the Poets : 

A collection oF EiiEllsb poetiy relatiniF to the Feni?ul of Cbriilioa^, 
with Introductory OhBervaliDns, eipfanatory of obtolcle rites and 
cnatoiuB, and npnacde of Fifty KoicrBvinea irom Draninj;! by Binxu 

8iiper'[i)y>i Svo. richljr bound, 15b.; morocco, Uii. 

Turner and his Works : 

A Biocracby, jllnatrated by Eiamples rrom bi> Pictures andsCtitin 
KxMinlniition of bii Principles and Pcactiie. &-; loHit&u>K<»,'f .-& 

Aalo/rnpb Proofs (ouijr 25 printed), (oUo, *a. 6*. 
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lUuUraied Works — continued. 

Bunyan's Pilgrim's Progress. 

Profasely illustrated by William Hartet; wiA Life by tbe Rer. 
Gborob Ch bbtbr, D.D. Cr. 8vo. 12ft. doth ; 17b. mor. ; larg^e paper, 42ft. 
cloth ; 60s. morocco. 

The Landscape Painters of England : 

Sketches after ^trUsh Landscape Painterft ; Twenty Etchinn of their 
moftt characteristic works, by Louis Marvt, with short Notices by 
W. M. Thackeray. Royal 4to. Us. 6d. ; coloured, 52s. 6d. 

The Christian Graces in Olden Time : 

A series of Female PortraitSt betatiftilly engraved by the best Artists, 
with Poetical Illiutrations by Hbnry Stbbbino» D.D. Imperial &fp. 
21s. richly bound and fpit ; 4as. coloured. 

The Heroines of Shakspeare : 

Forty-five Portraits of the principal Female Characters. Enin«ved 
under the superintendence of Mr. Gharlbs Hbath, from Drawings 
by the best Artists. Imperial 8vo. handsomely bound in morocco, 428.;* 
coloured Plates, jtfS. 13s. 6d. ; proofs, imperial fWio, hal^morocco, 
^Z. ISft. 6d. ; India prooft, jtfS. Sa. 

The Book of Beauty. 

The Court Album, or Book of BMuty. A series of charminr Portraits 
of the young: Female Nobility^ with Historical and Biographical Memoirs. 
4to. richly v\\t, 21 s. ; coloured, 42s. 

Heath's Keepsake. 

The Keepsake. Edited by Miss M. A. Powbr, (Ladt Bi.bssxn6tok*s 
niece), assisted by the moat popular writers of the day. Royal 8vo. 
2Is. ; India proofs, 52s. 6d. 

Rembrandt and his Works ; 

with a Critical Examination into his Principles and Practice. ByJoHir 
Burnet. F.R.S. 15 Plates, 4to. 31s. 6d. ; Artist's Autogrraph Proofe, 
imperial 4to. £5. 58. (only 50 printed). 

Curiosities of Glass-making : 

a History of the Art, Ancient and Modern. By Apslet Pbllatt, Esq. 
With Six beautifully coloured Plates of Antique Vases, &c. Small 4to. 
cloth, 1 2s. • 

The Cartoons of Raffaelle, 

from Hampton Court Palace. En^^ved by John Burnet. With 
Descriptive Letterpress and Critical Remarks. Seven lai^ Plates 
(24 inches by 34). In wrapper, 31ft. 6d. ; or coloured, 636. 

Vestiges of Old London, 

A series of finished Etchings from original drawings, with descriptions, 
historical associations, and other references; by J. wykeham Archer. 
Imperial 4to. 258. bound ; proofs, 35s. ; coloured, 42s. 

Views in Rome ; 

comprising all its principal Edifices, and its surrounding Scenery. 
Engraved by W. B. Cooke. 38 Plates, with a Panoramic View of the 
City. 4to. 21s. •, India proofs, £2, 2s- 

The Bible Gafteiy -. 

Eighteen Portraits ol tbe 'Wotaeu \n«o\Nsw«A \xi "d^^toM^^aiSise^^ci^ ' 
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lUuatrated Works — continued. 

The Women of the Bible. 

Eigfbteen Portraits (forming^ a Second Series of The Bible Gallery). 
Handsomely bound, 21s. ; coloured, 428. 

The Gallery of Byron Beauties : 

Portraits of the Heroines of Lord Byron's Poems, from Drawing^s by 
tbe most eminent Artists. Super-royal 8vo. morocco, 318. 6d.} highly 
coloured, £Z, 

Heath's Waverley Gallery. 

Portraits of the principal Female Characters in the Writinj^s of Scott. 
36 highly-finished Plates, super-royal 8vo. splendidly bound in morocco, 
31s. 6d. ; with coloured plates, j6'8. 

Gallery of the Graces ; 

or, Beauties of British Poets : 36 beautiful Female Heads by Landseer, 
Boxall, F. Stone, &c., illustrating Tennyson^ Campbell, Rogers, Landon, 
&c. Super-royal 8vo. 31s. 6d. morocco ; with coloured Plates, £Z, 

Milton's Poetical Works. 

Paradise Lost and Regained, Comus, Samson Agonistes, L' Allegro, 6c : 
with Essay on Milton's lafe and Writings, by James Montoombry; 
illustrated with OneHundr^ and Twenty Engravings, by Thompson, 
Williams, Orrin Smith, &c. from Drawings by William Harvey. 
Two Volumes, crown 8vo. 24s. cloth ; 34s. morocco. 

Thomson's Seasons and Castle of Indolence. 

With Life and Critical Remarks by Allan Cunningham ; and 48 Illus- 
trations by Samuel Williams. 12s. cloth ; 17s. morocco. 

Beattie and Collins' Poetical Works. 

With an Essay on their Lives and Writings, and Illustrations, engraved 
bv S. Williams, &c. from Drawings by John Absolon. Crown Svo. 
cloth, 12s. ; morocco, 17s. 

The Language of Flowers ; 

or; the Pilgrimage of Love. By Thomas Miller. With Twelve 
beautifully coloured Plates. Fcp. Svo. silk, lOs. 6d. ; morocco, 12s. 

The Romance of Nature ; 

or, the Flower Seasons Illustrated. By L. A. Twamlby. With Twenty, 
seven coloured Plates, 3d Edition, 31s. 6d. morocco. 

Our Wild Flowers : 

a Popular and Descriptive Account of the Field Flowers of England. By 
L. A. Twamlby. Many coloured Plates, 21s. morocco. 

Flora's Gems : 

Twelve splendid Groups of Flowers, drawn and coloured by James 
Andrews ; with Poetical Illustrations by L. A. Twamley. Imp. 4to, 
21s. handsomely bound. 

Sir Walter Scott's most Popular Works — 

Tilt* 8 Illustrated Editions, 

1. THE LAY OF THE LAST MINSTREL. 

2. THE LADY OF THE LAKE. 

3. MARMION : A TALE OF FLODDEN HELD. 

4. ROKEBY. 
These elegant vcdumes are uniformly pimt^ mtc?(>. %»\«>.*sA '-S^sftw^sS^ 

with numerous Engravings on Steel, pricela. cYolYi \ Vte.^.TWwwiWi <3v«w>!»!s., 

maoM. 7 
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niusirated Works — continued. 

Cowper's Poems. 

With Life and Critical Remarks, by the Rev. Thomas Da lb: and 75 
fine Engjavin^s by J. Orrin Smith, from Drawings by J. Gilbert. Two 
vols, crown 8vo. 24s. cloth; 348. morocco. 

** The handsomest of the editions of Cowper."— SncTATOB. 

Pictures of Country Life ; 

or, Summer Rambles in Green and Shady Places. By Thos. Millbh» 
Author of " Beauties of the Country.*' With Illustrations by Samnel 
Williams. Crown 8vo. cloth, 16b. 

Sketches at Home and Abroad. 

By J. D. Harding. Sixty Views of the most interesting Scenes, Foreiga 
and Domestic, printed in tints, in exact imitation of the Original Draw- 
ings. Imperial folio, half-morocco, £&. 6s. 

" A treasure-honae of deliffht. Here northern Italy yields np its architectoral ^ories and its 
hike scenery — ^Venice its palaces — the Trrol its romantic valleys and Tillages — ^the Khenish cities 
their picturesque heauty — and France ana England their greenest spots of remembrance." Atbxv. 

The Beauty of the Heavens. 

In One Hundred and Four Coloured Plates, representing the principal 
Astronomical Phenomena; and an Elementary Lecture, expressly adapted 
for Family Instruction and Entertainment. By Charles F. Blunt. 
New Edition, 4to. cloth, 28s. 

Le Keux's Memorials of Cambridge. 

Views of the Colleges, Halls, Churches, and other Public Buildim of 
the University and Town, engraved by J. Le Keux; with Historical and 
Descriptive Accounts, by Thomas Wright, B.A., and the Rev. H. L. 
Jones. Two volumes, demy 8vo. cloth, 24s. ; India prooft, 638. ; 

Pearls of the East : 

Beauties from " Lalla Rookh." Twelve large-sized Portraits, by Fanny 
CoRBAux. Imp. 4to. 31s. 6d. tinted ; plates highly coloured, 53s. 6d. 

Walton and Cotton's Complete Angler. 

Edited by John Major, with Illustrations by Absolon. New Edition, 
fcp. 8vo. cloth, 12s. ; morocco, 188. ; large paper, boards, 24s. ; morocco, 
31 s. 6d. 



PRACTICAL WORKS ON 

Dratning ml fainting. 



JOHN BURNET, F.R.S. 

Landscape Painting in Oil Colours 

explained, in Letters on the Theory and Practice of the Art. Illustrated 
by H Plates of £\amp\e» from tYve %cseT^\^^Yv<cMU. By John Burnbt, 
f.KS^ Author of '* pracl\Qa\ H\tvX% o\x1?i\tv!C\a^t.^'» ^\»a^«^<Kv&«^v^« 
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Dratoin^ and Fainting — continued. 

Practical Hints on Portrait Painting. 

Illustrated by Examples from the Works of the best Masters. By 
John Burnet. Demy 4to. 21s. 

Practical Essays on the Fine Arts ; 

with a Critical Examination into the Principles and Practice of the late 
Sir David Wilkie. By John Burnet. Post 8vo. 68. 

J. D. HARDING. 

Lessons on Art : 

a complete Course of Instruction, with Examples for Practice. By 
J. D. Harding. 4to. 25s. cloth ; or in separate Numbers, 2ls. 

*»* This work is dedicated to Hit Royal Highnen the Prince of Wales, 
by special permission of Her Majetty the Queen. 



Elementary Art ; 



or, the Use of the Chalk and Lead Pencil advocated and explained. By 
J. D. HARiiiNO. With numerous Plates. Third Edition, imp. 4to. 42s. 

Lessons on Trees. 

A progressive series of examples; by J. D. Harding. Imp.4to. 25s. 
cloth ; or in separate Numbers, 2Is. 

%* For List of Mr. Harding's Drawing Books, see pag^e 20. 

Pielding's Works on Painting. 

I. Treatise on Fainting in Water Colours in Theory and Practice. 
By T. H. Fielding, late Professor of Painting at the H.E.I. College at 
Addiscombe. With Plates, plain and coloured. Fourth Edition. 16s. 
n. The Theory and Practice of Painting in Oil and Water Colours. 
With an Appendix on Lithography. Fifth Edition. With numerous 
Plates, plain and coloured, 21s. 

Willson on Water Colours. 



Harry 



A Practical Treatise on Composition, Light and Shade, and Colour. 
Illustrated by coloured Plates. New Edition, imp. 8vo. 16s. cloth. 

The Elements of Art : 

a Manual for the Amateur, and Basis of Study for the Professional Artist. 
By J. G. Chapman. Many Woodcuts. 4to. 10s. 6d. 

The Art of Painting Restored 

to its simplest and surest principles. By L. Hundertpfund. 24 
coloured Plates. Post 8vo. 9s. 6d. 

Manuals of Art, see page 15. Drawing Books, page 20. 



IrrtiitErtural ^arkH. 

RAPHAEL AND J. ARTHUR BRANDON. 

An Analysis of Gothick Architecture. 

niustrated by a series of upwards of Seven Hundred Examples of Door- 
ways, Windows. &c.; accompanied with Remarks on the severid D^»jLl« 
of an Ecclesiastical Edifice. By R. and J. A.. BB.KifvikQisv, tkxOcs:i»ft,^»^ 
2 large vols, royal 4to. ^5. 58. 
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Architectural Works — continued. 

The Open Timber Roofs of the Middle Ages. 

Illustrated by Perspective and Working Drawing^s of tome of Um 
varieties of Church Roofs ; with descriptive Letterpress. By R. and J. A. 



Illustrated by Perspective and Working Drawing^s of some of ttie best 

of Church Roofs ; with descript 
Bkandon. Royal 4to. unitorm with tne above, JiZ. 3s. 



Parish Churches ; 



being Perspective Views of English Ecclesiastical Stmctores; accom- 
panied by Plans drawn to a Uniform Scale, and Letterpress Descriptions. 
By R. and J. A. Brandon, Arcbitects. 3 vols, large 8vo. containing 
160 Plates, ^2. 2s. 

Winkles's EngUsh Cathedrals. 

Architectural and PicTURBsauE Illustrations of the Cathe- 
dral Churches of England and Wales. New Edition, with the 
Manchester Cathedral. 186 Plates, beautifully ensjaved by B. 
Winkles ; with Historical and Descriptive Accounts of the various 
Cathedrals. In three handsome vols. imp. 8vo. doth, £2, 8s. ; roy. 4to. 
India proofs {uttrsfevo left), £%. 6s. 

*»* The Third Volume, comprising Lichfield, Gkracester, Herelbrd, Wor- 
cester, Durham, Carlisle, Chester, Ripon, Manchester^ and the Welsh Cathe- 
drals, may still be had separately, to complete sets, price 24s. in Svo., 488. 4to. 

Winkles's French Cathedrals. 

From Drawing by R. Garland; with Historical and Descriptive 
Accounts. Containing Fifty large Plates. Cloth, 21s. ; royal 4to. 
India proofs, £2. 2s. 

Glossary of Architecture. 

Explanation of the Terms used in Grecian, Roman, Italian, and Gothic 
Architecture, exemplified by many Hundred Woodcuts. Fifth Edition, 
much enlarged. 3 vols. 8to. 48s. 

Introduction to Gothic Architecture. 

By the Editor of the " Glossary \" with numerous lUustratioas, 4s. 6d. cl. 

Principles of Gothic Ecclesiastical Architecture. 

By M. H. Bloxam. With an Explanation of Technical Terms. Ninth 
Edition, enlarged, with 260 Woodcuts, 6s. cloth. 

Stuart's Antiquities of Athens, 

And other Monuments of Greece. With Seventy Plates, accurately 
reduced from the great work of Stuart and Revett ; and a Chronological 
Table, forming a valuable Introduction to the Study ot Grecian Archi- 
tecture. H)s. 6d. cloth. 

Domestic Architecture. 

Illustrations of the Ancient Domestic Architecture of England, firom the 
Xlth to the XVIIth Century. Arranged by John Britton, F.S.A. 
With an Historical and Descriptive Essay. Fcp. Svo. 5s. cloth. 

Wild's English Cathedrals. 

Twelve Select Examples from the Cathedrals of England of the Eccle- 
siastical Architecture of the Middle Ages. BeautiftiUy oolonred after the 
orifi^inal Drawin«rs. B^ Cha^ii^^^ y)\\A>. M.Q\mted on tinted card- 
board, jf 6. 6s. the set. 
*#* A more detailed CiwTKi*oo\3t o^ fiwvLe^Yc^ctxx^icu^«w»\a»l\sfe 
bad on application. 
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Innk0 Df €xmtl, kt 

Albert Smith's Story of Mont Blanc 

and the Tflriom Ascents thereof, from the time of Saussnreto the present 
day. With lllastrations. Crown 8\o.— In the pre**. 

A Month in Constantinople, 

By Albsrt Smith. With numerous inastrations on Steel and Wood. 
Third Edition, fep e?o. 5s. cloth. 

Prince Adalbert. 

Travels of H.R.H. Prince Adalbert, of Prussia, in the South of Europe 
and in Brazil ; with a Voyage up the Amazon, aud the ^ngii. Trans- 
lated by Sir R. H. Schombdrqk and J. £. TaVlo&. 2 vols. 8vo. Maps 
and Plates, 16s. 

Travels in Peru, 

during^ the years 1838-42, acroli the Cordilleras and the Andes into the 
Primeval Forests. By Dr. J. J. Voit Tbchuoi. Translated by Miss 
Boss. 8vo. 12s. 

Claret and OUves ; 

or Notes, Picturesque and Legendary, from the Rhone to the Garonne : 
being the Records of a Summer Tour in. the South of tfranook By A. B. 
RJBA.CH. Crown 8vo. with Illustrations, 7s. 6d. cloth. 

The Boat and the Caravan : 

a Family Tour in Egypt and Syria. With Engravings on Steel from 
Original Drawings. Fourth Edit. Fcp. 8vo. cloth, 7s. ; morocco, 10s. 6d. 

Tour on the Prairies. 

Narrative of an Expedition across the Great South Western Prairies, 
from Texas to Santa F^. By George W. Kendall. 2 vols. fcp. 8vo, 
with Map and Plates, 12s. 

The Romance of Modem Travel ; 

or, Tear-book of Adventure ; containing the choicest Extracts from the 
best Books of Travel published during the Vear. Fcp* 8vo. Plates, 6s. 



-ffi- 



liConard Lindsay. 

The Story of a Buccaneer. By Angus B. Reach. 2 vols, post Svo. 21s. 

Reveries of a Bachelor. 

By Ik. Marvel. Fcp. 8vo. 4s. fld. cloth. 

THE BROTHERS MAYHEW. 

The Greatest Plague of Life \ 

or. The Adventures of a Lady in SeaicYi ot a ^T»«DX.,\si ^'^\.7*^'f'J^ ^ 

been almost Worried to Death. Edited b^ XVe ^x^iOaet^ ^o-*-^^^^ * ~ 

Illustrated by George Cruikstaank. Ctowa %no» 1%. Ac!?iX3k.« 
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Fiction and Amufement — contmued. 

The Magic of Industry ; 

or, The Good Genias that turned Everything to Gold : a Fairy Tale. By 
the Brothers Mathbw. With Plates by George Cmikshank. 28. 6d. cloth. 

Acting Charades ; 

or» Deeds not Words. A Christmas iranie to make a long: eveninfr short. 
By the Brothers Mathbw. Illustrated with many hundred woodcuts. 
5s. cloth. 



The Sandboys' Adventures ; 

or, London in 1851, during: the Great Exhibition. By Hbnbt Mayhbw 
and G. Cbuikshank. 8vo. cloth, 8s. 6d. 

Cracker Bon-Bon for Christmas Parties : 

A Collection of Humorous Dramas, Poems, and Sketches. By R. B. 
Bbouoh. Profusely illustrated by Hine. Cloth, Ss.6d. 

Christopher Tadpole : 

his Strufrfifles and Adventures. By At.brbt Smith. With 42 IIHutra- 
tions on Steel, by Joh v Lbbch» and a Portrait of the Author. 8s. 
\* See also Comic Natural Historibs, &c. page 10. 

Gavami in London. 

Scenes and Sketches of London Life and Manners. By Mons. GavarnI . 
Beautifhlly engraved and tinted. Imp. 8vo. handsomely bound, 6s. 

The Pentamerone ; 

or. Story of Stories : an admirable Collection of Fairy Tales. By Giam. 
Basils. Translated from the Neapolitan b^ J. £. Taylor. With 
Illustrations by Geoi^ge Croikshank. New Edition Revised* Crown 8vo. 
6s. cloth. 

Village Tales from the Black Forest. 

By Bbrthold Aubrbach. Translated by Mbta Taylor. With 
Illustrations by Absolon. Post 8vo. 6s. cloth. 

Adventures of Robinson Crusoe, complete. 

Reprinted from the Original Edition, with Illustrations by Stothard. 
Crown 8vo cloth, 7s. 6d. 

Pen and Ink Sketches of Poets, Preachers, and 



Politicians. Second Edition. Post 8vo. 5s. 



The Young Lady's Oracle : 

A Fireside Amusement, with coYowteei^^Xft. ^.^. tViOci, 
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GEORGE CRUIKSHANK'S WORKS. 

The Comic Almanack for 1852. 

New Series, with coloured Plate. Fcp. 8vo. clotb, 28. 6d. 

My Sketch-book ; 

containing more than Two Hnndred laughable Sketches. By Gbobob 
Cbuikshank. In 9 Numbers, 28. 6d. each plain ; 88. 6d. coloured. 

Scraps and Sketches. 

In 4 Parts, each 88. plain ; 128. coloured. 

Illustrations of Time. 

88. plain ; 128. coloured. 

Illustrations of Phrenology. 

8s. plain ; 128. coloured. 

The Bottle. 

In 8 large Plates, Is. ; or printed in tints, 68. 

The Drunkard's Children : a Sequel to the Bottle. 

8 large Plates, is. ; printed in tints, 6s. 

\* These two works may be had stitched up with Dr. Charles Mackay's 
iUustratlve Poem, price Ss.-^The Poem separate. Is. 

The Comic Alphabet. 

Twenty-six Humorous Designs. In case, 2s. 6d. plain; 4s. coloured. 

The Loving Ballad of Lord Bateraan. 

With Twelve Humorous Plates. Cloth, 28. 

The Bachelor's Own Book : 

being Twenty-four Passages in the Life of Mr. Lambkin in the Pursuit 
of Pleasure and Amusement. Ss. sewed ; coloured, 88. 6d. 

The Comic Almanack, since its commencement 

in 1835 to 1846. Illustrated with upwards of 150 large Pkites by George 
Oruikshank, and many hundred amusing Cuts. 8 vols, neatly bound in 
cloth, 188. * 

*n* Any of the separate Years (except that for 1835) may be had at One 
Shilling and Threepence each.— The Third Volume may also be had separately, 
price 6s. 

John Gnpin : 

Cowper's humorous Poem. With Six Illustrations by 6. Cruikshank. 
Fcp. 8yo. Is. 

The Epping Hunt. 

The ^try by Thomas Hood, the Illustrations by George Cruikshank. 
New Edition, fcp. 8vo. Is. 6d. 

^ The Toothache, v^ 

imagined by Hobacb Mathkw, and reaWiftOi \)i G«yt«fcC?r5KS«3fio»55«^'. **- ^ 
Series of Sketches. In case. Is. 6d. plain \ te* coVrax^ 
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Comic Works — oontinued. 



Mr. Bachelor Butterfly : 

his Veritable History : showiiifif how, after beinr Married, he n 
escaped Bigamy, ana became the Stepfather of ^ht Hopeftil C 
By the Author of ** lir. Oldbuck.** 5s. cloth. 

Comic Adventures of Obadiah Oldbuck : 

wherein are duly set forth the Crosses, Chai^rins, Chaures, and Cal 
by which his Courtship was attended ; showing, also, tne Issue of 
.and his Espousal to his Ladye-love. Large 8to. with 84 Plates, 7 

The History of Mr. Ogleby : 

shewing how, by the polish of his manners, the brilliancy of his re 
and the el^ance of his attitudes, he attained distinction in the fasl 
world. 150 Designs, 6s. cloth. 

The Comic Latin Grammar : 

A New and Facetious Introduction toithe latin Tongue. Profuse 
trated'with Humorous Engravings by Leech. New Edition, 58. < 

** Without exception the moet richly comic work we have erer seen." — Tait's Mi 

New Readings from Old Authors. 

Illustrations of Shakspeare, by Robert Seymour. 48. cloth. 

Tale of a Tiger. 

With Six Illustrations. By J. S. Cotton. Fcp. 8vo. Is. 

Table-Wit, and After-dinner Anecdote. 

By the Editor of ** Hints for the Table.*' Fcp. 8vo. Is. 6d. cloth. 

By Albert Smith, A. B. Reach, Horace Mathew, &c. &< 
Proffudy Illtutrated by the hut ComieArtUta of the day. 
Price One Shilling each. 

ALBERT SMITH. 



Idler upon Town. 
The Flirt. 
Evening Parties. 




The Gent. 
The Ballet Giri. 
Stnclc-np People. 

A. B. REACH. 
Bores. | Humbugs. 

Romance of a Mince Pie. 
HORACE MAYHEW. 
Model Men. | Model Women. 
Chang3 for a Shilling. 

AliOy ifi same Hyle, 
Hearts are Tramps. By 3amea H«iiti«.^. 
Natural History of Tuft-hunters and T!o«L^\e^. 

„ „ the Ha^\L Tnhe ^^mivd\«t%,^\%G>6\ft^% 
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My Life and Acts in Hungary : 

Beinff a Personal Narrative of his Career in connection with the Revolu- 
tion. By Arthur GOrgei, Commander-in-Chief of the Hungsriaa 
Army. 2 vols, post 8vo. 31 s. 

Men of the Time in 1852 : 

A Series of Snccinct Biogfraphies of the most Eminent Living^ Notables:— 
Authors, Artists, Eng^ravers, Poets, Preachers, Travellers, &c. &c. 
Small 8vo. 6s. cloth. 

Lectures on the Great Exhibition 

and its Results on the Arts and Manufactures, delivered before the 
Society of Arts, by some of the most Eminent Mbn of the day. 

First Series, crown 8vo. cloth, 7s. 6d. , 

Second Series— iVi^ari^jf ready. 

Lectures on Gold, 

delivered at the Government School of Mines, for the Use of Emigrants 
to Australia. Crown 8vo. with illustrations, as.6d. 

Bogoe's Guides for Travellers, 

in compact and convenient volumes, pocket sixe :— 

I. BsLaniM and the Bhine, maps and plans, 6s. 
n. SwiTZEBLAND and Satoy, map, 60. 
%* others in preparation. 

The Pocket Peerage and Baronetage of Great 

Britain and Ireland. By Henry R. Forster, of ** The Morning Post." ' 
Neatly bound, 6s. 

Webster's Quarto Dictionary, unabridged ; 

containing^ all the Words in the English Laiiflniatce, with their Etymologies 
and Derivations. By Noah Webster, LL.D. Revised by Professor 
Goodrich. With Pronouncing Vocabularies of Scripture, Classtdal, 
and Geographical Names. New Edition, carefully printed in a large 4to. 



volume, 31s. 6d. cloth ; 4as. calf. 

The Fourth Estate. 

A History of Newspapers and the Liberty of the Press. By F. K. Hunt. 

Two vols, post 8vo. 218. cloth. 

The Religion of Geology, 

and its Connected Sciences. By Edward Hitchcock, D.D., of Am- 
herst College. Crown 8vo. 7s. cloth. 

""^"'nterslow : Essays and Characters. 

By William Hazlitt ; edited by his Son. Fcp. 8vo. 6i. 

oketches of Canadian Life, >x 

Lay and Ecclesiastical, illustrative of CssnAii v&dLVYift CwtAjQ^aDDL^Stins^^- ^^ 
isiy aPuESBrrsAoftheDiooBSBofTonowso. '^tnX^^.^* > 

fJIfDON,] 



12 DAVID bogue'b annuai. catalooue. 



combining Elegance with Economy ; in 1900 Receipts. With nnmeroos 
rep. 



MUeeUaneout Books — continiied. 

Longfellow^s New Poem. 

The Golden Legend. By H. W. Lonofbllow. Second Edition, fcp. 
8vo. 5s. cloth ) ^. morocco. 
*»* This volume is necessary to complete all editions of the author's works. 

Longfellow's Poems. 

The Poetical Works of H. W. Lonofbllow. New Edition, with addi- 
tional Poems, fcp. 8vo. cloth, 6s.; morocco, lOs. 6d.; antiqae, las. 

Longfellow's Prose Works. 

Uniform with the above. FCp. 8vo. cloth, 68. ; morocco^ lOs. 6d. ; an- 
tique, 12s. 

The Happy Home : 

a Series of Papers affectionately ascribed to the Working People. By 
the Author of *^ Life in Earnest.'' Sewed, Is. ; cloth gilt. Is. 6d. 

The Fountain of Living Waters : 

2s. cloth gilt. 

The Angel's Song. 

By the Rev. C. B. Taylbb, M.A. With niustrations by Harvey. Fcp. 
bos. 5s. 

French Domestic Cookery, 

combining Elennce with Econoi 
Engravings. Pep. 8vo. 4s. cloth. 

The Stowe Catalogue 

Priced and Annotated, by Hbnby Rumsbt Fobstbe, of the "Morning 
Post" newspaper. With numerous Illustrations of the principal Objects. 
4to. half-morocco, 15s. 

Emma de Lissau ; 

or. Memoirs of a Converted Jewess. With Illustrations by Gilbert 
New Edition, 78. cloth; 10s. 6d. morocco. 

Miriam and Rosette ; 

or, The Twin Sisters : a Jewish Narrative of the XVIIIth Century. By 
the Author of *' Emma de Lissau." Illustrated by Gilbert* Ss. 6d. cloth. 

Rev. Thomas Dale's Poetical Works. 

Including The Widow of Nain, The Daughter of Jairus. &c. New and 
Enlarged Edition, fcp. 8vo. 7s. cloth ; 10s. 6d. morocco. 

Windsor in the Olden Time : 

its Historical and Romantic Annals, firom the earliest Records. By 
John Stouohton. Crown 8vo. 6s. 

TheWhaleman'sAdventm*es in theSouthemOcean. 

Edited by the Rev. W. ScoRESBit ,T).T). Hc&.^sq. cVA\k,ea. 

The Maid of Honom •, ^ 

or, Maaaacre of St. Bartbolome^ •. wi ^^^^^^^1'^%^^ XJ«*^x«a^ 
Century. WithlUuBt utionsbv A^woi^oii. ^c\>.«so.i%. 



DATID BOGVX'S ANNUAL CATALOGUEl. IS 



Mue el lm u oui Books — oontinued. 



Sladame Guizot's Young Student ; 

or. Ralph and Yictort a TUe for Tonth, by Madame Guizot. Trans- 
late" " ""^"" • ""' ' - '- " - 

6b. 



lated by Samubl Jacuon. With Eiig:nTm(|^. New Edition, fcp. 8vo. 
doth. 



The London Anecdotes for all Readers, 

on the Flan of the Percy Aneodotei. 2 vela. te. cloth. 

The Glory of Christ 

illustrated in his Character and History, and in the last thing^s of his 
Mediatorial Government. By Gardiner Spring, D.D. Fcp. 8vo. 7s. 
cloth. 

The Singing-Book. 

The art of Singinr at Sirht tanght by Profp'essive Exercises. By Ja m es 
TuRLB, Orgimist of Westminster Abbey ; and Edward Taylor, 
Greaham Professor of Mnsic. 4s. tfd. cloth. 

Egeria ; or, the Spirit of Nature. 

By Charles Mackat, LL.D. Fcp. 8vo. 5s. cloth. 

Town Lyrics. 

By Charles Mackay. Crown 8vo. sewed. Is. 

The Book of the Months, 

and CIRCLE of the SEASONS. Embellished with Twenty-eight 
Engravings firom Drawings by William Harvey. Beautifully printed 
in fcp. 8vo. 5s. cloth ; 8s. 6d. morocco. 

Miniature French Dictionary, 

in French and English, and English and French : comprising all the 
words in general ase. The remarkably comprehensive nature and com- 
pact size of this little dictionary admirably fit it for the student and 
tourist. Neatly bound in roan, 48. morocco, gilt edges, 5s. 6d. 

Sharpens Diamond Dictionary 

of the ENGLISH LANGUAGE. A very small volume, beautifully 
printed in a clear and legible type. Roan neat, 2s. 6d. ; morocco, 3s. 6d. 

May You Like It : 

a Series of Tales and Sketches. By the Rev. Charles B. Tayler, 
Author of " Records of a Good Man's life.'' Fcp. 8vo. 7s. 6d. cloth ; 
10s. 6d. morocco. 

Panorama of Jerusalem 

and the surrounding Scenery, from a Drawing by the Librarian of the Ar- 
menian Convent : with Historical and Descriptive Notices from the works 
of Robinson, Keith, Rae Wilson, Buckingham, &c. In cloth case, 2s. 6d. 

Recollections of the Lakes ; 

and OTHER POEMS. By the Author of "^OT*!lotWw«%r ^^'SssJoSX 'i 
of the Woods," &c. Fcp. Svo. with VTontiav^«c%,n%. «^s<<iXi\ \^.^>^.\sisst. "^ 
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Mueellaneous Books — ooniinaed. 

Year-Book of Facts in Science and Art ; 

exhibiting tbe most important Discoveries and Improvements of the 
Year, and a literary and Scientific Obituary. By the Editor of *' The 
Arcana of Science.'' Illustrated with Engravings, fcp. 8vo. 5s. cloth. 

*^* This work is published annually, and contains a complete and con- 
densed view of the progress of discoveiy during the year, systematically ar- 
ranged, with engravings illustrative of novelties in the arts and sciences, &c. 
The volumes, from its conHnenoemcnt in 1839, may still be had, 6S. each. 

"Ably and honestly compiled."— Athsmjbvk. 

Life's Lessons : 

a Domestic Tale. By the Author of " Tales that Might be True." New 
Edition, wth Frontispiece, fcp. 8vo. 4s, cloth. 

Williams's Symbolical Euclid, 

chiefly from the Text of Dr. Sims<m. Adapted to the Use of Students by 
the Bev. J. M. Williams, of Qiieen's College, Cambridge. New Edition, 
68. 6d. cloth ; 7s. roan.— An 8vo. Edition may also be had, 7s. cloth. 

t§t This edition is in use at many of the Public Schools. 

King's Interest Tables, 

on Sums from one to Ten Thousand Pounds. Enlarged and improved, 
with several usefril Additions. By Joseph Kino, of Liverpool. In 
1 large vol. 8vo. 21s. 

Seven Hundred Domestic Hints, 

combining Elegance and Economy wi 
Lady. Neatlyboundindoth, 2s. 6d. 

Floral Fancies ; 

or. Morals from Flowers. With Seventy Illustrations. Fcp. 8vo. 7s. cloth. 

The Game of Whist ; 

its Theory and Practice, by an Amateur. With Illustrations by Kenny 
. Mbadows. New Edition, fcp. 8vo. 3s. cloth. 

Backgammon : 

its History and Practice, by the Author of " Whist." Illustrated by 
Meadows. Fcp. 8vo. 2s. cloth. 

The Dream of Eugene Aram. 

By Thomas Hood, Author of " The Song of a Shirt." With Illustra- 
tions by Harvey. Crown 8vo. Is. sewed. 



IVORKS IVITH ILLUMINATED TITLES. 

IN THE STYLE OF THE OLD ROMISH MISSALS. 

Books of Poetry. 

The Poetby of Floweusi 

Poetry of thb Sentimekt^, 

The Lyrb.— Fugitive Poettv ot t\ieiavftftXftwa»B.C««vVairi, 

Thb Laurel— a CompamottVo\umeX»t\ie\i^Tt. 

3s. 6d. neatly bound in ¥renc\i moxocco liVa^wvX. 



combining Elegance and Economy with the Bnjoyment of Home. By a 

. Ne 



'^ 
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MUeellaneous Books — continaed. 



Elcffant Miniature Editions. 

Cowpbk's Pobms. 2 vols. 

ThOMBON'S SsAtONS. 

Scott's Ladt or ths Lake. 
Scott's Marmion . 
Scott's Lay ako Bauj^ds. 
Scott's Bokbbt. 



Scott's Select Poetical Works. 

4 vols, containinp^the above Poems 

nnifomily bound. 
Vicar of Wakefield. 
Cottagers of Glbnbcrnie. 
Sacred Harp. 



*•* ERch vohunei Ynry neatly bound and gilt, 28. 6d. cloth ; 4b. morocco. 



USEFUIi WORKS. 

One Shittinff each, neatly bound. 

Etiquette for thb Ladies. 

Etiquette for thb Gentlemen. 

EnQoETTE OF COURTSHIP AND MATRIMONY, With R Complete Guido to the 

Forms of a Wedding. 
Hand- Book of Pencil Drawing (Plates). 
A Shilling's Worth of Sense. 

The Weather Book : 800 Rules for Telling the Weather. 
The Ball Room Preceptor and Polka Guide. 

Language of Flowers, with illuminated covers and coloured Frontispiece. 
Ball Room Polbj^* with Music and Figures. 



•^»-' %-'V-«'VS^v-'x xo *•■*. 



ilHanttaI$( of 3En$itrurtton anti Smu^emmt. 

■Price One Shilling each, neatly printed and illustrated. 

1. ManuBl of Flower Gardening for Ladies. By J. B. Whiting, 

Praetleal Gardener. 2d Edition. 

2. . Chess. By Charles Kenny. 

3. Music. By C. W. Manby. 

4. Domestic Economy. By John Timbs. 

5. Cage Birds. By a Practical Bird- keeper. 

6. Oil Painting ; with a Glossary of Terms of Art. 

7. for Butterfly Collectors. By Abel Ingpen. Plates. 



■^ 



ZW^ QtMmi 3lt1btars (f^Httion^. 



1. DR. JOHNSON'S LIVES of the ENGLISH POETS. 

2. BOSWELL'S LIFE of JOHNSON. 

3. OLIVER GOLDSMITH'S WORKS. 

4. HERVEY'S MEDITATIONS and CONTEMPLATIONS. 
±§t These Works are clearly and beautifully printed by Whittingham, and 

each comprised in a handsome fScp. 8vo. vol. Their el^ance and cheapness 
render them very suitable for Presents, School PriiAK, Qt Tta.velliu^ Com- vv 
panions. Price 6 s. each, neatly half-bonivd moxoecQ \ at %^, csM. «&«.. \^ 

" Tilt's Edition" must lae apeci^tt^ m d^^\»!i&^^ liws^^. ^ 

LoNDoir,] " 
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Captain Mayne Reid's Books for Boys. 

I. The Desert Home; or, English Family Robinson. With 
numerous Illustrations by W. Harvey. Second Edition, cloth, 7s. ; * 
with coloured plates, 10s. 6d. 

n. The Boy Hunters; or, Adventures in Search of a White 
Buffalo. With numerous Plates by Harvey. Cloth, 7s. ; col'd, lOs. 6d. 

The Boy's Own Book : 

a complete Encyclopaedia of all the Diversions— Athletic, Scientific, and 
Recreative — of iBoynood and Youth. With several hundred Woodcuts. 
New Edition, greatly enlarged and improved. Handsomely bound, 8s. 6d. 

Picture Book for Young People. 

Fifty quarto Plates, with Descriptions, cloth, 5b. ; coloured, lOs. 6d. 

Memoirs of a Well-bred Doll, 

with twelve pictures. Small 4to. 2s. 6d. ; coloured, 4s. 

The Home Primer, 

with nearly Two Hundred Illustrations. Crown 8vo. (pp. 126), Is. plain ; 
2s. 6d. coloured. 

The Comical Creatures from Wurtemberg : 

from the Stuffed Animals in the Great Exhibition. Square cloth, 8s. 6d. ; 
coloured, 6s. 

Comical People 

met with at the Great Exhibition, from Drawings by J. J. Grandvillb. 
Small quarto, 3s. 6d. ; coloured, 6s. 

Original Poems for my Children. 

By Thomas Miller. Proftuely Illustrated. 28. 6d. cloth. 

The Young Islanders ; 

a Tale of the Seaward-House Boys. By Jef. Taylor. Tinted plates, 6s. cl. 

History of England, 

for Young Persons. By Anne Lydia Bond. 80 illustrations, 3s. 6d. 

Little Mary's Books for Children. 

Price 6d. each, profusely illustrated^— 

Primer; 

Lessons; 

Little Mary and her DoU. 



each, proftisely illustrated :— 

' ; Spelling Book ; Reading Book ; History of England ; Scripture 
i; Ffrst Bookof Poetry, aecoii^^wi\Lai^wXri\B»X»ain theWood; 



Little Mary's Treasury, 

Being the above bound in one vo\nme, c\oV\v, ^*. 



\5i^,^\*««^^'^^ 
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Juvenile Works — continued. 



Little Mary's Lesson Book ; 

containing^ " Primer," " Spelling," and *• Reading," in One Volume, \ 
Cloth, gilt, 2b. 6d. 



Harry's Ladder to Learning. 

Picture Books for Children. Price 6d. each, plain ; Is. coloured :— 
Harry's Horn Book. 
„ Picture Book. 
„ Country Walks. 



Harry's Nursery Songs. 
Simple Stories. 
Nursery Tales. 



Or the Six bound in one volume, Ss. 6d. cloth ; or with coPd plates, Gs. 

The Playmate ; 

a Pleasant Companion for Spare Hours. With numerous illustrations. 
Complete in One Volume, cloth gilt, 5s. 

The Church Catechism Illustrated : 

With the Order of Confirmation. With numerous Engravings on wood. 
Neatly done up in gilt cover as a gift or reward book. Is. 



«. d, 

Abbott's Caleb in the Country (Plates) 1 

Arabian Nights, as related by a Mother (many Plates) s o 

Barbauld's Lessons for Children (Coloured Plates) 1 

Binoley's Stories about Doos (Plates) 4 

Binoley's Stories ABOUT Instinct (Plates) 4 

Binoley's Tales OF Shipwreck (Plates) 4 

Binoley'sStoribs ABOUT Horses (Plates) 4 

Binoley's Tales ABOUT Birds (Plates) 4 

Binoley's Tales ABOUT Travellers (Plates) 4 

Binoley's Bible Quadrupeds (Plates) 4 

Boy's Treasury of Sports and Pastimes (300 Engravings by S. 

Williams) fcp. 8vo. cloth 6 

Dick the Little Pony (many Cuts) 1 6 

Family Poetry, by the Editor of "Sacred Harp," silk 2 6 

Figures OF Fun ; Two Parts (Coloured Plates) 1 

Flowers OF Fable (180 Engravings) 4 

Heroes of England: Lives of celebrated Soldiers and Sailors 

(Plates) cloth gilt 4 

Hervey's Reflections in aFlowerGarden (12 coloured Plates). . 4 

Life OF Christ, New Edition (28 Plates) 4 

Mother's Present TO her Daughter, silk 2 6 

Parley'sVisit TO London (Col'd Plates), cloth 4 

Parlour Mag ic. Amusing Recreations (many Plates) 8 6 

Pictorial Bible History (Old Testament) (144 Plates) 8 6 

Pictorial Bible History (New Testament) (144 Plates) 3 6 

Pictorial Bible History, complete in 1 volume, cloth 6 

Rural Amusements for Schoolboys during the Holidays 

(Cute)cloth '^ ^ 

Skdowick's Storibs fob Younq PBRBOna (,Y\ai!b»^« tilo^^ — * • "^ 



'^OJfJfOX.J 



18 DATID BOOUE's ANNUAL CATALOGUE. 



C6f (ffuroptan itftrarp* 

A COLLECTION OF THE BEST WORKS OF THE BEST AUTHORS. 
At the tow price of 3ff. M. per Volume. 




Miller (Thomas), - History of the ADglo^Saxoni. 1 2 plates, Ss. Cd. 

Thierry .—History of the CONQUEST of ENGLAND by the Normans. 
By AuousTiN Thierry. Two vols. 

GciiBOt.— History of the ENGLISH REVOLUTION of 1640, fimn the 
Accession to the Death of Charles I. By F. Guizot. One vol. 

Guixot.— History of CIVILIZATION in EUROPE and in TRANCE; 
comprisinjT the Court dJHi^oire Moderne complete, and now translated 
entire for the first time. Three vols. 

Michelet.-Life of LUTHER : written by Himself. Collected and 
arranged by J. Michvlbt ; with additions frran Avdin. One vol. 

Luther.— TABLE-TALK. Translated by W. Hazlitt. One voL 

Michelet.— History of the ROMAN REPUBLIC. By J. Michblbt. 

One vol. 

Berixiffton.— LITERARY HISTORY of the MIDDLE AGES, fWMB Uit 
Reiirn of Augustus to the Revival of Learning. By the Rev. Joseph 
BEBiNGtoN. One vol. 

Oarrel ) History of the COUNTER REVOLUTION, fbr the re-establish- 
and \ ment of Popery in England nnder Charles II. and James II.« 
Fox. ) by Armand Carrbl ; and History of the Early Part of the 
REIGN of JAMES II., by C. J. Fox. One vol. 

De Vll^uy.— CINQ MARS; or, a Conspiracy nnder Louis XII1.< «n 
Historical Romance. By Cbunt Alfred db Viony. One vol. 

^ISP* I I^ves of the ITALIAN PAINTERS.-Michael Aniarelo, by 

De Oulncy. ! ** ^*'''^» ^^•^' » ^^ Raffaello, by Q. Db Quincy. 

®?JJ \Life of CARDINAL WOLSEY. By John Galt. With 

Oavendish. 1 A<lditions from Cavendish. One vol. 

RoBCoe.^Life of LORENZO DE MEDICI. By William Roboob. 
Edited by W. Hazlitt. One vol. 

RoBCoe.— Life and Pontificate of LEO X. By William Roscob. 
Edited by W. Hazlitt. Two vols. 

Dtunas.— MARGUERITE DE VALOIS: an Historical Romance. By 
Alexander Dumas. One vol. 

fiouterwek.— History of SPANISH LITERATURE. By Frbdbeice 
BoUTERWEK. One vol. 

jri«iiet.-Hi8tory of the FRENCH REVOLUTION-1789, 1814. By 
f. A, MioNBT. One vol. 



^J^^,'^!^^^ %tVUCt. 
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Any .work may be purchased separately. The prices per volume 

Ornamented cloth, ^It edges. . Is. 6d.— Prettily bound Ih silk 2s. 

Very handsome in morocco 3s. 

TboM to whidi a star is prefixed, being much thicker than the othen, «re 6d/ per toL cztn^ 



Bacon's Essays. 

Beattie's Minstrel. 

Channing-'g Essays. 2 vols. 

Chapone's Letters on the Mind. 

Coleridge's Ancient Mariner, &c. 
♦Cowper's Poems. 2 vols. 

Elizabeth, or the Exiles of Kberia. 

Falconer's Shipwreck. 

Fenelon's Reflections* 
*Gems of Anecdote. 
♦Gems of Wit and Humour. 
♦Gems from American Poets. 
♦Gems from Shakspeare. 
♦Gems of American Wit. 
♦Gems of British Poets— 

1st Ser. Chaucer to Goldsmith. 
2d „ Falconer to Campbell. 
3d „ Living Authors. 
4th Saci%u 

♦Goldsnaith's Vicar of Wakefield. 

Goldsmith's Essays. 

Goldsmith's Poetical Works. 

Gray's Poetical W^orks. 

Guide to Domestic Happiness. 

Gregory's Legacy to his Daughters. 
♦Hamilton's Cottagers of Glenbumie. 



♦Hamilton'sLettersonEducation. 2 v. 

Lamb's Tales from Shakspeare. 2 v. 

Lamb's Rosamund Gray. 
♦Irving's Essays and Sketches. 

Johnson's Rasselas. 

Lewis's Tales of Wonder. 

Mason on Self-knowledge. 

Milton's Paradise Lost. 2 vols. 
♦More's Ccelebs. 2 vols. 

More's Practical Piety. 2 vols. 
♦Pious Minstrel. 

Paul and Virginia. 

Pure Gold from Rivers of 'Wisdom. 
♦Sacred Harp. 

Scott's Ballads. &c. 
♦Scott's Lady of the Lake. 

Scott's Lay of the Last MinstreL 
♦Scott's Marmion. 
♦Scott's Rokeby. 
♦Shakspeare's Works. 8 vols. 
♦Thomson's Seasons. 

Talbc^'s Reflections and Bssays. 

Walton's Angler. 2 vols. 

Warwick's Spare Minutes. 

Young's Night Thoughts. Stoli. 



MINIATURE CLASSICS: 

A Choice Collection of Standard Works, elegantly printed, illustrated with i 
Frontispieces, and published at extremely low prices, with a view to exten- 
sive circulation. The binding is executed in a superior manner, and very 
tastefully ornamented. 



As there are several inferior imitations of this popular aeries, it is necessary, in ordering, %o 

specify -."TILTS EDITIOISt." 

The whole Series may be had in a Case, representing two handsome Qnttrto 
Volumes, lettered ** London Library op British Classics," which, 
when shut, is secured by a patent spring lock, for jtS, 5s., forming a very 
Hseful and acceptable 

BIRTHDAY AND WEDDING PRESENT. 



The Edition of Shakspeare included in the above may also be had 
IN LEATHER CASE, WITH GLASS FRONT. 

SHAKSPEARE^S DRAMATIC WORKS. 

COMPLETE IN BIGHT VOLUMES. 

BeautifoDy printed by Whittinrham ; uniform in sise with "Tilt's OgmAiM.** 
Bach volume embellished with a Frontispiece, designed by Haatbt^ «id 

numerous other Engravings, amounting in all to Fifty-three. 

This elegant Edition of the first of English Poets may be had in various 
styles of binding, at the following very low oriceax— CXAV&)lgtt.^J^«KVB&. 
ornamented, 16s.; Silk, aOs. ) Moirocco, ^erv e\»K«>^«^'^* 
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Uratning ^uh. 



J. D. HARDING. 



EARLY DRAWING BOOK : 
Elementary Lessons. 6 Numbers, 
Is. 6d. ; or in cloth, lOs. 6d. 

HARDING'S <• LESSONS on ART"— «m page 5. 



DRAWING BOOK roR 1847. 
6 Nos. Is. 6d. ; or cloth, 10s. 6d. 



PROUr S MICROCOSM ; 

Or, Artist's Sketch-book: many 
Hundred Groups of Figures, Boat^ 
&c. Imperial 4to. 94s. neatly bd. 



SAMUEL PROUT, F.S.A. 



ELEMENTARY DRAWING 
BOOK of Landscapes, Buildings, 
&c. Six Numbers, Is. 6d.; ctoth, 
lOs. 6d. 



MONS. JULIEN. 



STUDIES OF HEADS : 
By Mons. Julien. Professor of 
Drawing in the Military School of 
Paris. Lithographed by T. Fair- 
land. Six Numbers, 2s. each; 
or cloth, 14S. 

GEORGE 
DRAWING BOOK OP OB- 
JECTS: Nearly 500 Subjects for 
young Pupils, and Drawing-classes 
in Schools. SixNos.ls.;cloth,7s.6d. 

LITTLE SKETCH BOOK: 

EasyStudiesinLandscapes^Figures, 
&c. Improved Edition. Fourteen 
Not. 6d. ; or a vols, cloth, 48. each. 



THE HUMAN FIGURE : 
a Series of Prc^^ressive Studies, 
by Mons. Julien. With Instruc- 
tions. Six Numbers, 2s. ; or cloth, 
14s. 

CHILDS. 

ENGLISH LANDSCAPE 
SCENERY : Sketchesfrom Nature 
for finished Copies. Six Numbers, 
Is. each ; cloth, 7s. 6d. 

DRAWING BOOK OF 
FIGURES : Sketches from Life at 
Homeand Abroad. Several hundrel 
Figures. Six Nos. Is. } or bd. 7s. 6d. 



DRAWING COPY BOOKS. 

A New Method of Teaching Drawing by means of Pencilled Copies, in 
progressive lessons. In 12 Nos. 6d. each. 

**It is not too much to say that if this method were uniTerfally adopted in our achools it 
would be attended with complete socoeas." 



Andrews' Art of Flowbr-Paintino. CoL Plates. 6 Nos. 28. 6d. ; cL I6s. 
Barnard's (Gborob) Drawing Book of Trbks. 6 Nos. Is. 
Barraud's Studies of Animals. Six Nos. 3s. ; coloured, 5s. 
Coofbr's (T. S.) Drawing Book of Animals. 8 Nos. Is. 6d. each; bd.14s. 
Dibdin's Easy Drawing Book, and Guidb to Skbtching. 6 Nos. 
2s. 6d. ; bound, 18s. 

Lessons in Water Colours 4 Nos. 4s. 

Fairland's Juvenile Artist. 8 Nos. Is. ; cloth, 8s. 
Ford's East Lessons in Landscape. 8 Nos. 9d. ; cloth, 7s. 6d. 
Greenwood's Studies of Trees. 6 Nos. Is. ; cloth, 7s. 6d. 
Grundy's Shipping and Craft. 6 Nos. Is. ; cloth, 7s. 6d. 
Hand-Book OF Pencil Drawing; or, Self-Instructor in Art. 2Plates,cl.lB. 
Phillips's Etchings of Familiar Life. 3 Nos. Is. 6d. 
Rawlins's Elementary Perspective. Royal 4to. sewed, 4s. 
Sutcliffe's Drawing-Boor of Horses. 6 Nos. Is. ; cloth, 7s. 6d. 
Worslby's Little Drawing Book of Landscapes, &c. 14 Nos. 6d. ; or 
2 vols, cloth, 4s. each. 

JULIBN'8 NEW SHEETS OF STUDIES IN WHITE CRAYON (Heads. 

Handi, &c.) 12 PV&tea, \%. ^. «mi\i. 
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915ooits{ Sletiuceti in ]pricf« 
Roman Art. — H Vaticano : 

an Historical and Descriptive Acconnt of the Church of St. Peter, and 
the Vatican Mnseum, ana Galleries. By Erasmo Pistolbsi. In Eight 
Volumes folio, containing upwards of Nine Hundred Plates. 

Mr. Bogus begs to announce that he has been enabled, under peculiar 
circumstances, to purchase from the Directors of the Calcografia Camerale, 
at Rome, twelve copies of this manificent work, which he offers at the very 
low price of Thirty Guineatf half-bound in morocco, gilt tops. They form a 
portion of the sets originally subscribed for by the Papal Government as an 
encouragement to the pubhcation of this grand National Work, and are the 
earliest impresHons. The Plates, engraved in finished outline by the first 
Roman artists from extremely accurate drawings, consist of Views of the 
Exterior, Interior^ and various Chapels of St. Peter*s ; of the Galleries and 
Loggie of the Vatican ; copies of every painting and sculpture of note con- 
tained in the Church and Museum, as well as of the antiquities and other 
objects of art, and of fac-similes of the most remarkable inscriptions over 
Christian Martyrs found in the Catacombs, with Ground Plans, Elevations, 
&c. &c. 

The copper-plates of this magnificent work having by mismanagement 
now become much defaced, perfect impressions are rarely to be met with 
even in Rome. 

*»* lu the catalogue of one of the principal dealers in second-hand books 
in London, a copy of this work, l^una in morocco, is priced at 46*60. 

The Ages of Female Beauty ; 

or. Illustrations of Woman's Life. Ten Plates, with illustrative Letter- 
press, ^to. published at 21s. ; reduced to 10s. 6d; coloured, 2Is. 

Authors of England : 

Portraits of the Principal Literary Characters, engraved in Basso-relievo 
by Mr. Collas ; with Lives by H. F. Chorlby. Royal 4to. cloth gilt, 
published at 31s. 6d. ; reduced to 10s. 6d. 

The Georgian Era : 

Modem British Biography since the Reign of Queen Anne ; comprising 
nearly Two Thousand Memoirs of the most Eminent Persons who have 
flourished in Britain from that period to the Demise of George the 
Fourth, chronologically arranged. Handsomely bound in cloth. Pub- 
lished at 34s. 6d. ; now reduced to 14s. 

The Noble Science — ^Fox-hunting. 

By F. P. Delme Radcliffb, Esq. Master of the Hertfordshire Hounds. 
With highly-finished Portraits of Hugo Meynell and C. Loraine Smith, 
Estis. and beautifully-executed Illustrations of the Chase, the Cover, ana 
the Kennel, from Original Drawings by the Rev. C. D. Radcliffe. 
Royal 8V0. Originally published at 28s. ; reduced to 128. 

Water-colour Gallery ; 

containing laree and highly-finished Engravings of the Works of the moat ^ 
distinguished Painters in Water-colours, includ«v!j;PviMt ^^ik>^k»«^x , ^ 
Cox, Dewint, Harding, Cattrb.mo\a, Y\¥A.Ti\^^, ««.• ^"^^S^^^**"* 
imperial 4to. cloth. OrigindUy jmblished at £%. ^. % reduced \o'XV^ 
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Books reduced in price — continued. 

Museum of Painting and Sculpture : 

a Collection of the principal Pictures, Statues, and BaB^Reliefyi in the 
Public and Private Galleriea of Europe. Drawn and enenraved by Rbvb i l. 
With Critical and Historical Notices. This splendiu work, which con- 
tains Engravings of all the chief works in the Italian, German, Dutch, 
French, and English Schools, includes Twelve Hundred Plates, and 
is an indispensaole vade-mecum to the Artist or Collector. In 17 hand- 
some vols, small 8vo. neatly bound, with gilt tops. OrigintUfy pt^lithed 
at £\1. 17s. ; rtdueed to ^Si, 14b. 6d. 

Laconics ; 

or, the Best Words of the Best Authors. S vols, cloth, pubHthed at 128. ; 
redueed to 7s. 6d. 

Travels in S. E. Asia, Malaya, Bunnah, 

and HINDUSTAN. By the Rev. H. Malcom. 2 vols. 8vo. jhMlshid 
at 168. ; reduced U> 88. 

Puckle's Club ; 

or, a Grey Cap for a Green Head. Many first-rate Wood Engravinga, 
cloth. Published at 7s. 6d. ; reduced to 2s. 6d. 

Retzsch's Illustrations of Fdust. 

Faustus: from the German of Goethe, embellished with Retzsch's 
Series of Twenty Outlines, illustrative of the Tragedy, engraved by 
Henry Moses. New Edition, with Portrait of the Author. lOs. 6d. cloth. 

The English School of Painting : 

a Series of Engravings of the most admired Works in Painting' and 
Sculpture executed by British Artists, from the days of Hogarth : with 
Descriptive and Explanatory Notices, by G. Hamilton. Four volumes, 
containing nearly Three Hundred Plates, neatly bound, with g^t tops. 
OriginaUy published at diZ, 12s. ; reduced to 28s. 

Martin's Illustrations of the Bible ; 

consisting of Twenty large and magnificent Plates, designed andengrraved 
by John Martin, Author of " Belshazzar's Feast," &c. In a large folio 
volume, cloth. Originally published at ^10. lOs. ; reduced to jCT. 28. 

Martin's Milton's Paradise Lost. 

Twenty-four large Mezzotinto Plates, by John Martin. Imperial 8to^ 
Published at Six Guineas, reduced to j6r2. 2s. cloth ; j6r2. ISs. very neat, 
in morocco. 

Don Quixote — Johannot's Illustrations. 

Beautifully Illustrated Edition, containing Eight Hundred Engravings 
on Wood by Tony Johannot. In Three large and handsome VblomeS) 
neatly bound in cloth. Published at 50s. ; reduced to 34s. 

Gil Bias — Gigoux's Illustrations. 

is the same style as the preceding, with Six Hundred Engravhigs, de- 
signed bf Jean Gigoux *, forming Tyto Yvuv^^om^Vols, super-royal 8vo* 
bouDd in cloth. IHtblished at )2s. \ reduced to 'i\%. 
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New Prints for Framing^ the Portfolio, ^c. 
THE LADY CONSTANCE LEVE80N GOWER. 

Painted by R. Buckner; engraved by W. H. Mote. India Proofs, 
21s. ; Proofs, 158. ; Prints, lOs. 6d. 

H. W. LONGFELLOW, AUTHOR OP " EVANGELINR." 

Beautifully engraved by W.H.MoTB. India Proofs, 13s. ; Proofs, lOs.Gd. ; 
Prints, 7s. 6d. 

THE FOUNDLING. 

Painted by Joh n H aytbr; engd. byW. H. Mote. Prints, 5s.; coJ*d. 7s.6d. 

AMY ROBSART. 

Painted by Joh ir H a.ttbr ; engraved by W. H. BIote. 1 by 13^ inches 
high. Prints, Ts. 6d. ; coloured, 12s. ; India Proofs, 21s. 

CHANDOS PORTRAIT OF SHAKSPERE. 

Engraved by Robert Cooper for the Duke of Buckingham (private 
plate). 12 by 154 inches high. 10s. 6d. 

FAMILY DEVOTION-MORNING. 

Painted by B. Prbntis ; engraved by Jambs Scott. 2^ by 173 inches 
high. Prints, 21s. ; proofs, 31s. 6d. 

FAMILY DEVOTION-EVENING. 

Companion to the above. • By the same Artists. Same size and price. 

THE DEATH-BED OF CALVIN. 

Painted by Joseph Hornuno, of Geneva; engraved by W. O. Gellbr. 
27 by 20. Prints, ^^2. 2s. ; proofti, ^3. 3s. ; proofs before letters, j<f4.4s. 

Titles. Artists. Size. Price. 

King Charles I. in the Guard-Room . . Paul Ue la Roche . . IS^bytl^. . 8 

Lord Strafford going to Execution .... Paul De la Roche . . 14 — llj. . 8 

A Day's Pleasure Prentis 23 — 18 . . 21 

Jesus in the Temple Overbeck 14— II4.. 7 6 

Finding of Moaes C. H. KOhler 16—12.. 9 

Jesus Christ Paul de la Roche . . 6 — 8 . . 5 

Christ and the Woman of Samaria. .. . Leloir 12— 14^.. 7 6 

The Blind Fiddler Sir D. Wilkie 16—19.. 7 6 

John Anderson my Jo W. Kjdd 12 — 15.. 8 

Auld Robin Gray Henning 12 — 15.. 8 

Household Pets Drummond 13 — 16 .. 8 

Last Tribute of Affection Jones 13 — 16 .. 12 

The Widower Penley 14— 17.. 12 

Widow's Treasures Penley 14 — 17 .. 12 

Search the Scriptures Dawe 10 — 12 ., 6 

Thy Will be Done Dawe 10 — 12 . . 6 

Ways of Pleasantness Dawe 10 — 12 ., 6 

My Own Fireside Drummond 10 — 12 .. 7 6 

Infant Samuel Sir J. Reynolds .... 10 — 12 . . 5 

Christ Stilling the Tempest Sanders. 12 — 16 .. 7 6 

Christ Walking on the Sea Sanders 12— 16.. 7 6 

FalstaflfTumbled into the River. Kidd 8— H.. 6 

The Last Supper L.da Vinci 15— 6 ..10 6 

Raleigh'a First Pipe Buss 15— 12.. 8 

Fruits of Industry Prentis 16— 14.. 8 

Fruits of Idleness, Prentis 16 — 14 .. 8 

Mother's Grave Ilennings 9 — 12 .. 7 6 

The Recruit Farrier 12—14.. 2 6 

The Deserter Farrier 12 — 14 .. 2 6 

The Bachelor Jenkins 13— II ., 7 6 

Bud» of Promise Drummond 9 — 12 . . 7 ft 

Cottage Musicians Kidd 12 — V^.«% ^ 

Juvenile Toilet HenmnKa \\i — Vk ,. "V ^ 



Maternal Affactioo Timbxevi ^ -rVfc 

Sir Walter Scott Leslie \^ — v^ 

London, 7 
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&ioitt Italian ^rints(* 

THE LAST SUPPER; 

BN6RAVBD IN THE HIGHEST STYLE OF ROMAN ART, 

By SIGNORE GIOVANNI FOLO, 

After the celebrated Fresco of Leonardo da Vinci. 
Size of the Plate, 36 inches by 17 hig^h, exclusive of margin. 

Mr. Bogue having recently purchased of the executors of this eminent Roman 
artist, every remaining proof impression of this noble print, which for cor- 
rectness of drawinfi: and excellence of engraving rivals Raphael Morghen's 
well-known chef-d*ceuvre. 

They are offered at the following low Prices : — 

Plain proofs . . ; ^2 5 

Earliest Proofs with The White Cup 3 3 

Proofs before letters 4 4 

India Proofs (the only 7 ever taken) 5 5 



Also on SaiCt 

CHOICE ITALIAN LINE ENGRAVINGS, 

FROM THE BURIN OF SIGNORE IGNATIUS PAVON. 

The TRANSFiGtJRATioN Raphael . . . . 19 in. by 28 high. . jd^ 9 

Assumption OF the Virgin ....Titian 17 in. by 29 high. . 2 2 

The Madonna OF FoLiGNO Raphael 18 in. by 25 2 2 

The Communion of St. JEROMEDomenichino 18^ in. by 28^ in. . 2 2 

The Madonna OF Dresden ....Raphael 19 in. by 25 2 2 

Mater Amabilis Sassoferrato 15 
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